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PREFACE 


The Rathway Transport Committee stssued the "Show Cause Hearing 
Dectszon Un Ratkhway Safety" on September 30, 1981. That decision 
addressed cssues pertaining to the first three necommendations of the 
“Report of the Mississauga Ratkway Accident Inquiry" conducted by 
Mi. Justice Samuel G.M. Grange. 


Because of the extenscve amount of evidence offered to the 
RTC Panek during the "Show Cause" Hearing and due to the urgency of the 
AssUCS befone At, the Panek chose not to tnckude a fonmak summary of 
evidence 4n 4ts September 30th Decision. Rather, the Panek instructed 
Commisscon Staksh to prepare and 1ssue to the public a Later neport 
containing a summary of evidence pertaining to the "Show Cause" Hearing. 
This neport nesponds to that instruction. 


In particular, this neport contains a summary of testunony, 
exhibits and submissions prepared by stash for the Panek during and 
after the hearing. It presents first a background to the hearing, then 
proceeds wrth summaries of the evidence provided by each party or group 
Of pantres. 


This neport is published to provide the public at Lange urcth a 
neview of the evidence provaded to the Hearing Panel. It does not, of 
course, completely substitute for the entirety of that evidence and 
angument, avattable for public inspection at the Commisston Offrce 4n 
Hull, P.O., which was submitted to the Hearing and on which the 
September 30th Decisrzon was based. Nor does thrs neport give the 
perspective from which this evidence was considered and the reasons for 
the RTC Panel's Decision. These were provided by the Panek in the 
agonementioned Decision of September 30, 1981. 


Rather, this neport shoukd be read as simply a review and 
summary of facts and opinions presented to the Hearing and does not 
necessarily nepresent the opinions of the Rackway Transport Commtiee, 
the Panek presiding at the "Show Cause" Hearing, on the Canadran 


TAans port Commtssxon. 
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John T. Gia, 2. C. 
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1-0 BACKGROUND 


1-1 The Mississauga Accident 


On Saturday, November 10, 1979, just before midnight, a CP Rail 
freight train derailed at Mavis Road in the City of Mississauga, Ontario. Of 
the twenty-four cars that derailed, twenty-one were tank cars and nineteen 
carried dangerous commodities (chlorine, propane, toluene and caustic soda). 
The first derailed car was a tank car carrying toluene. Fire ensued and three 
cars carrying propane exploded and caused considerable damage to neighbouring 
property. Chlorine was released from one tank car, and due to the fear of the 
consequences of that release, almost a quarter of a million people were 
evacuated from their homes and businesses for periods of up to six days. 


Within a few hours following the derailment, the immediate cause of 
the accident was known to the railway and to the Canadian Transport 
Commission's staff. Clear evidence existed at the scene that a plain bearing 
on the toluene tank car had over-heated (in other words, had developed a “hot 
box") and had burnt-off resulting in the derailment. 


Journal burn-offs are caused by overheating of the bearings. The 
almost universal cause of the over-heating of a plain bearing is the lack of 
lubrication of its components. Over-heating can arise for a number of reasons 
including improper maintenance or inadequate inspection. Nevertheless, even 
with the substantial effort made since the incident, no one has been able to 
prove specifically what brought about the failure of the plain bearing which 
caused the derailment at Mississauga. 


1-2 The Mississauga Inquiry 


Immediately after learning of the derailment the Railway Transport 
Committee (RTC) decided to convene, commencing December 4, 1979, a public 
hearing at Mississauga, Ontario to inquire into the derailment and the results 
thereof. This intention was made public by RTC three days later. In the 
meantime, public demands were made on the then Minister of Transport, the 
Honourable Don Mazankowski, for the convening of an independent inquiry, 
outside the Canadian Transport Commission, into the same occurrence. On 
December 4, 1979, the Minister of Transport announced the appointment of 
Mr. Justice Samuel G.M. Grange of the Supreme Court of Ontario (hereinafter 
referred to as Grange J.) to conduct the necessary inquiry. The basic terms of 
reference of that inquiry included the requirement to report on the 
contributing factors and causes of the derailment at Mississauga and the steps 
which can be reasonably taken to reduce the risk of recurrence of such an 
accident anywhere in Canada. 


The Grange Inquiry commenced on February 4, 1980 and the hearing of 
evidence and argument ended some eight months later, after 23,594 pages of 
testimony were heard and 687 exhibits were received. The bulk of the evidence 
consisted of an account of events leading up to the accident, the accident 
itself, the post-accident activities and the regulatory system which applies to 
railway operations. 


Grange J. submitted his "Report of the Mississauga Railway Accident 
Inquiry” (the Grange Report) to the Honourable Jean-Luc Pepin, Minister of 
Transport and on January 19, 1981, it was tabled in the House of Commons. The 
report contained fifteen recommendations for the technical improvement of 
railway safety. These recommendations were made without hearing detailed 
evidence related to the economic aspects of safety measures and so without in- 
depth consideration for the economic impact of the recommendations' implementa- 
tion. In this regard, Grange J. stated in his report: "...there is a 
limitation that my consideration and the Report are substantially restricted to 
the lessons of Mississauga.” 


The first three recommendations of the Grange Report dealt with: 
a) roller bearings and the nature of equipment forming a train carrying 
dangerous goods; b) hot box protection; and c) dangerous goods train speed and 
length restrictions. These recommendations were linked in the Grange Report by 
making the third recommendation an option in case either the first or second 
recommendation could not be fully implemented. They were clearly major and 


were further singled out by Grange J. for immediate implementation, an urgency 
not given to the other twelve recommendations. 


1-3 The "Show Cause “Hearing 


One week after the Grange Report was tabled in the House of Commons, 
the Railway Transport Committee issued an Order to all railways under its 
jurisdiction in response to the urgency stressed by Grange J. The Order 
addressed the issues raised in his first three recommendations. Twenty-three 
railways were ordered to "show cause” on or before February 9, 1981, why the 
RTC should not, effective February 12, 1981, order that: 


“1. If a train transporting any commodities regulated 
under the Regulations for the Transportation of Dangerous 
Commodities by Rail (hereinafter called the "Red Book") has: 


(a) any cars in it without roller bearings; 


(b) any tank cars carrying any commodity regulated 
under the Red Book that does not have double shelf 
couplers; 


(c) any specification 112 or 114 tank cars carrying 
any commodity regulated under the Red Book that 


does not have head shields and thermal protection; 
or 


(d) any 111 or 114 tank cars carrying any commodity 
regulated by the Red Book which have bottom 
fittings without bottom fitting protection; 


the train shall not exceed 4,000 feet in length. 
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2. If a train transporting any commodity regulated 
under the Red Book meets any of conditions (a) to (d) 
specified in clause 1, the train shall not exceed twenty- 
five miles per hour while passing through any centre of 
population containing 500 or more people in proximity to the 
track. 


3. If a train transporting any commodity regulated 
under the Red Book: 


(a) passes through a centre or population containing 
500 or more people in proximity to the track; and 


(b) the track through such centre of population does 
not have hot box and dragging equipment detectors 
installed at least every twenty miles, 


the train shall not exceed twenty-five miles per hour while 
passing through the centre of population.” 


In response to the “Show Cause” Order, the RTC received many detailed 
submissions containing evidence and argument against placing this Order into 
effect on the given date. The Show Cause Order was opposed in numerous railway 
submissions and also in submissions made by many non-railway intervenors who 
claimed that they would be adversely affected. In consideration of the 
substantial concern shown and numerous arguments raised, the RTC decided to 
hold an open hearing in which all parties could present evidence and argument 
regarding implementation of the Show Cause Order. Since only those opposed to 
implementation of the Show Cause Order had initially responded to it, the 
hearing was intended to allow all interested parties, both for and against 
implementation, to fully present and argue their case in a public forum. 


1-4 The Summary of Evidence 


The "Show Cause” Hearing took place over 31 sitting days between 
April 21, 1981 and July 1, 1981. During the Hearing, 5,063 pages of transcript 
were generated. Sixty one persons representing 39 organizations appeared at 
the hearings and elicited evidence from 65 witnesses, in the process presenting 
168 exhibits. As well, submissions were made in response to the original Show 
Cause order which formed part of the basis of evidence for the Decision 
released September 30, 1981. These earlier submissions were made available to 
the public prior to commencement of the Hearing; transcripts of the Hearing 
itself and copies of the exhibits presented are on the public record at the 
Commission offices. 


In view of the volume of evidence, the Hearing Panel requested 
Commission staff to summarize the transcripts and exhibits. This work was 
carried out in part by Gary M. McLaughlin and Jim Russell of the Research 
Branch, by A. Hibbard, S.- Thibeault and P. Williams of the RTC, K. Wells and 
J. Potter of Traffic and Tariffs Branch, and by Margaret Bloodworth, of Legal 
Services. 


In the decision of September 30, the Panel stated, "This summary has 
proved useful to us in our deliberations and would, we believe, be useful in 
the future to others in this field.” They therefore directed staff to prepare 
a summary of all evidence in both official languages. The summary here 
presented is based on the partial summaries and on the pre-hearing submissions, 
exhibits and transcripts mentioned above and was prepared by Gary M. McLaughlin 
and Jim Russell of the Research Branch. 
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2-0 CANADIAN NATIONAL RAILWAYS 


2-0 General 


CN Rail presented witnesses and considerable written evidence to the 
hearing. As well as addressing specifics of the "Show Cause” order, the 
railway presented a proposal which would require special marshalling procedures 
on trains carrying a limited number of "Special Dangerous Commodities" (SDC's) 
as an alternative to implementation of the order. In support of their 
arguments, CN Rail made extensive use of computer simulations to quantify 
effects of operating changes which they claimed would be required if the “Show 
Cause" orders were implemented. 


2-1 Car Equipment 
2-1-1 Equipment Status 


The rail car fleet owned and leased by CN Rail (hereinafter CNR) 
numbered 102,879 cars in 1980. Although roller bearings for cars have been 
available to the railway industry for about 30 years, CNR first placed roller 
bearing cars in service in 1962 and now 40,839 of its cars are equipped with 
roller bearings. CNR neither owns nor leases tank cars employed in the 
movement of dangerous commodities. These are generally owned or leased by 
chemical shippers/producers. 


Since 1975, the number of cars in CNR's fleet has decreased from 
113,151 to 102,879. During the last five years, the number of plain bearing 
cars has decreased as the number of roller bearing cars has increased. CNR has 
traditionally owned roughly half as many roller bearing cars as it has leased. 
Almost all of the leased cars are roller bearing equipped. Details are found 


in Table 2-1. 
TABLE 2-1 
CNR CAR FLEET TRENDS 


Owned Leased Total 
Year R/B P/B % R/B R/B P/B % R/B Cars % R/B 


19/5 10,437 = 81,042 11.4 21,647 Lis) 99779 Tho, 151 8428.4 

1976 125590. 78.057 ibe hss | a Pavareal le) 15 99Eo 113,421 Sm hee" 

ts rae 13 a3). 119999 M57 2225/90 LS 99.9 1083220. 335) 

1978 isye20. «(Horas 16.1 24,005 dis) 99.9 106,789 35.0 

1979 145205  F650775 Liked) B25527.0 LS 99.9 LO5, 30a gael «> 
2 


1980 14,504 625205 18.5 26,792 BS) 39% 102,879" 90 «2, 


Note: P/B=plain bearing; R/B=roller bearing 
Source: Exhibit CN-83 (4.1) 


The trend in the composition of the CNR car fleet by car type is found 
iretables2=2'. 


TABiE 22 


CNR CAR FLEET COMPOSITION TRENDS 


Car Type 1975 1976 1977 1978 1979 1980 
Box 49,879 48,304 45,160 43,574 41,767 40,225 
Reefer 3,820 3,745 3,554 34477 5n267 B 022 
Hopper Te IMAG 17,967 18,660 18,635 19,582 20,479 
Gondola 10,313 10,013 9, 286 9.205 8,994 8,592 
Flat 16,669 17,502 16,014 15,987 16,033 1S oan 
Woodchip 3,668 3,490 3,268 3,189 Be ie Beiloal 
Non-Revenue 11,662 12,400 Vk 123702 12,702 We) Pie 
TOTAL 113,151 1190421 108,220 106,789 105,305 102,879 


Source: Exhibit CN-83 (4.1) as corrected by CNR General Solicitor 


The trend in the composition of the CNR plain bearing car fleet by car 
type is found in Table 2-3. 


TABLE 2-3 


CNR PLAIN BEARING CAR FLEET COMPOSITION TRENDS 


Car Type 1975 1976 1977 1978 1979 1980 
Box 43, 806 41,891 39,441 37,637 35,385 33,699 
Reefer 2,434 2,359 2,169 2,098 1,892 1,654 
Hopper 9,121 8,707 7270 sh aly 4,694 6, 383 
Gondola 5,715 5,300 4,916 4 472 6,377 4252 
Flat 6, 230 6,229 5,054 4,759 4,370 3,384 
Woodchip 2,789 2,611 2,390 aia 2,263 2,225 
Non-Revenue 10,962 10,955 10,774 10,970 10,789 10,479 
TOTAL 81,057 78,052 72,014 69,464 65,770 62,040 


Source: Exhibit CN-83 (4.1) as corrected by CN General Solicitor 


All cars acquired by CNR in the last five years were roller bearing- 


equipped. Most cars that were retired in this period were plain bearing- 
equipped. Details are found in Table 2-4. 
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| TABLE 2-4 


| CNR FREIGHT CAR ACQUISITIONS/RETIREMENTS* 


| 1976 1977 1978 1979 1980 
“ACQUISITIONS 2,893 1,031 1,307 1,307 1,817 
RETIREMENTS 

‘plain bearing 2,675 3,388 2,964 2,397 2,850 
roller bearing 79 98 157 108 96 
‘Total retirements 2,754 3,486 eal 2,505 2,946 
‘NET CHANGE 139 (2,455) (1,814) (1,198) (1,129) 


-* note: all acquisitions are roller bearing equipped. ( ) means net loss. 


Boirce = ixhi bit CN-83 (4.9) 


The current average age of the CNR car fleet is in excess of twenty 


years. Details of the age of the 1980 CNR fleet by car type are presented in 
Table 2-5. 


TABLE 2-5 


CNR CAR FLEET AGE* BY CAR TYPE 


(1980) 
Over 

Description 0-5 6-10 U1-15 16-20 21-25 26-30 31-34 35-40-40 Total 
Box 543 STA Di) Vege d 5 2O9 6,821 9,846 6,076 6,56093,113 40,225 
Refer = 532 SIE D 810 293 29 i ie 6 1 35022 
Hopper Baum 4 Sonim 2.2598 - 937. 11,781 . 824031 775 961 1 = 20,086 
Gondola 1,232 1550 958 139 695 2,916 548 289 673 9,000 
Flat 2,716 5,477 3,625 872 920 869 a 650 118 15,247 
Woodchip 498 262 350 = i 244 17 898 676 3,086 
Non-Revenue 1,682 508 T16 cab 1,448 O36) 3) .doUs N/A N/A 12,213 
TOTAL 13,125 16,923 11,225 4,028 11,959 16,873 15,001 9,164 4,581 102,879 


* Age according to year in which car was built 
** This figure includes cars 31 years old and over 


Source: Exhibit CN-83 (4.2) 
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CNR reported that it plans to retire within the next five years, 
11,445 plain-bearing cars (mostly box and non-revenue cars) and 697 roller- 
bearing cars (mostly boxes, hoppers and gondolas) as seen in Table 2-6. 
TABLE 2-6 


CNR FREIGHT CAR RETIREMENT FORECAST 


CL981 sto 1985) 


CAR Plain Roller Total 
TYPE Bearing Bearing 

Box Pehl 261 TES aw 2 
Reefer 201 10 Ju 
Hopper 412 142 554 
Gondola 689 13 820 
Flats 333 79 412 
Woodchip 100 6 106 
Non-Revenue 2399 68 2,467 
Total 11,445 697 DPA EAE 


Source: Exhibit CN-83 (4.5) 

CNR has a daily average of 112,000 cars "on-line", of which it owns or 
leases 84,000 (75.0%); 11,000 (9.8%) are owned or leased by other railways and 
17,000 (15.2%) belong to private non-railway interests. The disposition of 
these cars in terms of car-miles and bearing type is itemized in Table 2-7 for 
several time periods. 

TABLE 2-7 
CAR MILEAGE BY BEARING TYPE AND OWNER/LESSOR 


(Millions of Car-Miles) 


CNR Other Interests Total On-Line vA 
Time Period P/B R/B P/B-~—R/B P/B R/B R/B 
August 1979%* 88.1 si ol 8.1 Shel 96.1 14 97 56.3 
February 1980* (GEA) 90.8 15 41.9 84.5 132.8 61.6 
August 1980* 78.2 87.4 Tol 43.4 85.8 10.0 60.4 
lst half/80** 455.4 508.1 44.5 PASTS IER: 499.9 761.9 60.3 
2nd half /80** 459.0 496.3 44.3 263.8 503.3 760.0 60.2 
February 1981%* 68.5 86.6 6.6 46.1 Ts yk 13236 63.8 


= Source: Exhibit CN-1 Table 1 (Journal miles divided by eight) 
Source: Exhibit CN-12 (Journal miles divided by eight) 


Note: P/B = plain bearing, R/B = roller bearing 


CNR contended that this data demonstrates a trend toward roller- 
bearing equipped cars by virtue of the increase in the percentage of roller- 
bearing car-miles relative to total car-miles. 


In terms of the utilization of its owned and leased car fleet, CNR 
reported that plain-bearing car-miles per year are decreasing in favour of an 
increase in roller-bearing car-miles as seen in Table 2-8. 

TABLE 2-8 
CNR CAR FLEET UTILIZATION BY 
BEARING TYPE 


(millions of car-miles*) 


Bearing Type 1978 L979 1980 
(1) R/B 916.6 951.0 1,044.4 
(2) P/B 956.5 916.3 914.4 
(3) TOTAL 1 Eo 7 fe ea 1,867.3 1,918.8 
Ry Been se 3) 48.9 50.9 52.4 


* Source: Exhibit CN-83 (4.6) (Journal miles divided by eight) 


All things being equal, CNR forecasted the growth in roller-bearing 
utilization as shown below. 


TABLE 2-9 


FORECAST OF GROWTH IN ROLLER BEARNG UTILIZATION ON CNR 


CN Car** 
Inventory Car-Mileage* 
(millions) Roller bearing 
Year ede. R/B_ Total P/B R/B Total Car Miles as % 
1981 stein eval 42,834 101,455 973.1 ibe KO) 2,546.1 61.8 
1982 ope Rtejey ig ss Voges Dalits be lest oak 927.9 TeO2areL 2,550.0 63-3 
1983 53,424 45,984 99,408 887.1 1,689.9 21 «0 65.6 


* CN Rail and Foreign cars on CN Lines 
*k Year-end 


Source: Exhibit CN-12 (Journal miles divided by eight) 
2-1-2 Roller Bearing Retrofit 


Grange J. recommended, in part, that all cars, whether dangerous goods 
cars or not, should have roller bearings if they are located on a train 
carrying dangerous goods. Thirty-two percent of CNR trains currently carry 
dangerous commodities (107,400 D.C. carloads in 1980). Due to this, CNR 
contended it would have to retrofit all of its plain bearing cars in order to 
comply with this recommendation. Even though certain groups of plain bearing 
cars are in assigned service to the movement of non-dangerous goods, they could 


aL Om 


be marshalled on a train carrying dangerous commodities according to the CNR 
and therefore they would also have to be retrofitted to ensure CNR's ability to 
comply. 


CNR voluntarily has converted and plans to continue to convert a small 
number of its plain bearing cars to roller bearings, as shown in Table 2-10. 
CNR did not know, however, why CP Rail was converting substantially more cars 
to roller bearings. 


TABLE 2-10 


CNR PAST, PRESENT AND PLANNED PLAIN BEARING 


CONVERS ION PROGRAMME 


aS) 1980 LIOR. 1982% 1983* 1984 


ee 


# of cars Pie SPAe) 238 250 250 250 
* 200, 60 ton 8' door boxcars and 50, 70 ton 10' door boxcars per year. 
Source: CNR response to R.T.C. request of January 26, 1981, Question 7. 


The physical ability of CNR to retrofit plain bearing cars with roller 
bearings is limited by the capacity of its three wheel shops, their wheel 
presses and the normal demand for repairs. Association of American Railroads 
(AAR) interchange rules only permit the conversion of integral side frames for 
the application of roller bearings if those frames were manufactured after 
January 1, 1950. CNR testified that its capacity to perform such conversions 
is 300 car sets per year. Cars manufactured before January 1, 1950, must be 
retrofitted with new truck components and, subject to availability of parts, 
CNR's capacity to perform such retrofits is 4,000 car sets per year (about 6 % 
of CNR's plain bearing fleet per year). 


Although it is more expensive, CNR favours retrofitting all plain 
bearing cars with new truck sides and new bolsters. According to CNR: 


a) 10,700 CNR cars are equipped with 5 X 9 axles or smaller for which 
roller bearings are not normally manufactured; 


b) CNR hot-box detectors are "less definite” with converted truck 
components; and 


c) wheel changeouts with converted trucks are more difficult. 


Taking into account an average future car retirement rate of 2,000 
cars per year, with new acquisitions of only roller bearing cars, CNR estimates 
that it would take slightly more than ten years to obtain a complete fleet of 
roller bearing equipped cars. It would therefore take ten years for CNR to be 
in a position to come close to being able to comply with recommendation 1 of 
the Grange Report at the present capacity rate of conversion and attrition. 


a hae 


CNR's estimates indicate that the cost to CNR of this roller bearing 


retrofit programme, based on a current average cost of $13,700 per car, would 
be $840 million. 


Limitation of the AAR Rules 


One obstacle limiting mechanical change to CNR railway cars is that 
CNR is a member of the Association of American Railroads (AAR), as are most 
railways in North America. CNR is signatory to and abides by the AAR 
standards, rules and specifications. CNR explained that the AAR guidelines on 
construction, maintenance and repair of freight cars are upheld by the railway 
community so as not to impede the movement of cars from one railway to 
another. In addition, CNR pointed out that this standardization affords 
railways the ability to perform acceptable repairs on a car owned by others and 
to obtain an agreed charge in return for that work. 


No member can unilaterally change the AAR mechanical standards. Even 
if CNR believed that a certain change to car design would improve safety, CNR 
could not institute that change and still offer the modified car for 
interchange without AAR approval. 


Interchange traffic with the United States represents about twenty- 
five percent of CNR's income. Interchange traffic comprises not only dangerous 
goods but also lumber, potash, paper, automobiles and automobile parts as well 
as freight of lesser volume. Impediments to this movement would have serious 
economic impact according to CNR. 


One of CNR's general contentions, in keeping with the above, is that 
new regulations pertaining to car design specifications should be cast in light 
of the ramifications to interchange with railways beyond CTC jurisdiction. 

Such changes, if not agreed to by AAR, present a limitation to the export and 
import of freight to and from the United States. Cars owned or leased by 
railways under CTC jurisdiction with altered design (a design change without 
AAR concurrence) would not be accepted by railways beyond CTC jurisdiction. 
Unaltered cars, owned or leased by railways or others not under CTC 
jurisdiction, could not be accepted by railways under CTC jurisdiction. In 
this context, CNR pointed out that cars from foreign railways may not be roller 
bearing equipped and a general requirement of all cars on CNR lines having 
roller bearings could seriously affect international traffic. 


Bearing Performance 


CNR presented evidence comparing the “performance” of plain bearing 
cars to those equipped with roller bearings. One position was that there were 
better "economic implications” in concentrating on improving the performance of 
plain bearings than on retrofitting plain bearing cars with roller bearings. 
Although the present and planned conversion rate is less than CNR's capacity to 
retrofit, CNR stated that it will not voluntarily increase its present 
conversion rate of about 250 car sets per year. 


CNR pointed out that it has made a number of technical improvements to 
the plain bearing journal box components and to journal oil specifications so 
as to improve plain bearing performance. CNR believes that conversion from 
plain bearing to roller bearing is not “cost-effective”. 
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The data shown in Table 2-11 present the basis of the CNR 
determination of the growth in average performance of bearings as measured by 
million car-miles travelled per “hot-box set-out". In the last two years, this 
average measure has more than doubled. 


CNR testified that it had not, however, kept data on car-miles 
travelled segregated by bearing type until 1978. The bearing performance 
measure could not therefore be derived for each bearing type except for the 
years 1978, 1979 and 1980. Table 2-12 presents this data and demonstrates the 
relatively fixed performance of roller bearings for the period 1978 to 1980 
inclusive in contrast to the growth in plain bearing performance. CNR 
testified that the performance of roller bearings has "...stabilized at a 
fairly high standard.” As well, CNR explained that roller bearings "...are 
getting older, the miles accumulated on them are getting greater...”. 


TABLE 2-11 
CNR HOT BOX FREQUENCY* 
BY BEARING TYPE 


Hot Box Set-Outs** 
Millions of Millions of Car-Miles 


Year R/B P/B Total Car-Miles Per Hot Box 
1970 6 ais] Spall 2517020 4.165 
1971 10 422 432 7S WhO 5-349 
1972 30 301 Sis 2,422.9 7320 
1973 17 290 307 232565 115 
1974 me 283 305 2,237 3 8.319 
1975 26 291 317 2:7390 <8 7 «542 
1976 BZ Zan 263 2,400.9 9.129 
£977 39 241 280 22084 on 8.515 
1978 i 319 394 2,457.8 6.238 
1979 83 219 302 2,461.9 8.152 
1980 88 149 237 25925 62 10.655 


* Source: Exhibit CN-9 
** "all hot boxes set off on-line between terminals" 
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TABLE 2-12 
CNR HOT BOX PERFORMANCE BY BEARING TYPE 


Million Car-Miles 


Near Hot Box Set-—Outs Million Car-Miles* Per Hot Box Set-Out 
R/B -P/B Total «= R/BP/B_ Total R/B P/B 

1978 75 S19 394 1,380. 1,085 22,465 18.4 3.4 

P29 83 Ajles) 302 194287 1,029" - 2,457 i7nz 4.7 

1980 88 149 ZO, D5 522061006" 25528 OY Fe 3) 6.7 


* Journal miles/Hot box multiplied by Hot boxes and divided by eight 
Source: Exhibit CN-1. Table #2 (Journal miles divided by eight) 


Most dangerous commodity traffic is carried in tank cars as seen in 
Table 2-13. 


TABLE 2-13 


CNR DANGEROUS COMMODITY LOADINGS 


BY CAR-TYPE (1980) 


Car Type Loads i 

Tank 91,613 35.3 
Box LDS Lol 
Covered Hopper 4,297 4.0 
Container 20' 2,341 yh ops 
Container 40' [ATA 0.7 
Trailer 542 0.5 
Miscellaneous 278 (OAy4 
TOTAL 107,400 100.0 


Source: Exhibit CN-17 


The trend in number of hot box set-outs by car-type is found in 
Table 2-14. It shows that the major car-type realizing bearing distress is the 
box car and that improvement in bearing performance since 1978 has occurred for 
box cars (52% reduction), tank cars (47% reduction), gondolas (38%) and hoppers 
(302). 


Car Type 


Box 
Gondolas 
Hoppers 
Flats 
Tanks 


TOTAL 


Source: 
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TABLE 2-14 


HOT BOX SET-OUT TRENDS ON CNR BY CAR-TYPE 


1976 1977 1978 
148 144 214 
26 30 34 
27 32 46 
35 40 58 
29 34 40 
263 280 394 


Exhibit CN-83 (4.7) 


A hot box need not result in a burnt-off journal. 


of journal burn-offs by car-type is found in Table 2-15. 


Car Type 


Box 
Gondolas 
Hoppers 
Flats 
Tanks 


TOTAL 


Source: 
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JOURNAL BURN-OFF TRENDS ON CNR BY CAR-TYPE 


1976 1977 1978 
Ze 18 34 
2) 9 6 
2 5) 9 
») 5) 6 
5 4 6 


Ne) 
| 
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Exhibit CN-83 (4.8) 


T1979 
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trend in number 


CNR defines “hot box set-out” as a hot box occurring and set-out on- 


line. Hot boxes are, however, found in terminals on incoming trains as well. 


CNR provided information on terminal hot boxes for the last half of 1979 and 
for 1980 by bearing type. 


TABLE 2-16 
HOT BOXES DETECTED IN CNR TERMINALS 
1979* 
Hot Box P/B 94 
Hot Box R/B 14 
Hot Box Total 108 


* last half of 1979 


Source: Exhibit CN-22 
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From this and previous evidence, a new perspective on the performance 
of bearings can be formed for 1980, as illustrated below. 


TABLED 2a Ly 


CNR HOT BOX SET-OUT DATA 


(1980) 
On-Line Hot Box Terminal Million Million Car-Miles 
Set-Outs Set-Outs Total Car-Miles Per Hot Box 
P/B 149 133 282 1,006 BwAKa) 
R/B 88 45 133 ee 22 et 
TOTAL eS | 178 415 Wey IRS) 6.1 
Note: Only one burnt-off journal occurred in 1980 at a terminal. 


Source: Tables 2-12 and 2-16 above 


CNR also provided data shown in Table 2-18 pertaining to the number of 
journal burn-offs. The variation in number and rate of burn-offs is apparent. 


TABLE 2=L5 


CNR JOURNAL BURN-OFF FREQUENCY 


Millions of 


Millions of Number of Car-Miles Per* 
Year Car-Miles* Journal Burn-Offs Burn-Off Journals 
1970 7 Aa kg el O) 67 spans 
1971 Ze ALO ss 62 STS 
1972 Dep PIS =) 22 46.6 
1973 Zee es 30 ileus 
1974 De 551 63 a7 68.6 
LOS 2,390.8 50 47.8 
1976 2,400.0 39 61.6 
1977 PA sea kot i 39 oa apse 
1978 2,457.8 61 40.3 
1979 2,461.9 61 40.4 
1980 A SY da 25 101.0 


* Car miles per Hot box multiplied by Hot boxes 
Source: Exhibit CN-9 
In addition, the trend in bearing performance in terms of million car- 


miles per burnt-off journal was provided for years 1978 to 1980 inclusive by 
bearing type and is shown below. 
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TABLE 2-19 
CNR JOURNAL BURN-OFF FREQUENCY 
BY BEARING TYPE 


Million Car-Miles 


Year Million Car-Miles* Journal Burn-Off Rees way, 
R/B  -P/B_ Total R/B P/B Total =» « R/B_B/B 
1978 1,380 1,085 2,465 10 Sit 61 138 Zk 
1979 14428 © 1,029 Ve25457 14 47 61 102 22 
1980 17522-)) «1006 eZ 5528 11 14 Zo 128 72 


* Journal miles per Hot box multiplied by Hot boxes and divided by eight 


Source: Exhibit CN-1, Table #2 

The trend in the number of journal burn-offs per hot box set-out has 
fluctuated since 1970 as seen in Table 2-20, thereby demonstrating a variation 
in the ability to detect hot boxes before journal burn-off. 


TABLE 2-20 


CNR RATIO OF HOT BOXES PER JOURNAL BURN-OFF 


CL) CZ) GL) 7.02) 
Year Hot Box Set-Outs Journal Burn-Offs Ratio 
1970 521 67 7.78 
1971 432 62 6.97 
1972 331 52 6.37 
1973 307 30 10.23 
1974 305 37 8.24 
1975 a7 50 6.34 
1976 263 39 6-74 
1977 280 39 7.18 
1978 394 61 6.46 
1979 302 61 4.95 
1980 237 25 9.48 


Source: As for Tables 2-11 and 2-18. 
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TABLE 2-21 


CNR RATIO OF HOT BOXES PER JOURNAL BURN-OFFS BY BEARING TYPE 


Hot Box Set-Outs Journal Burn-Offs Ratio 
Year R/B P/B R/B P/B R/B P/B 
1978 iS 319 10 51 7.50 6.25 
1979 83 219 14 47 5.93 4.66 
1980 88 149 va! 14 8.00 10.64 


Source: As for Tables 2-12 and 2-19. 

There have been a decreasing number of accidents involving tank car 
rupture on CNR; only one since 1976 involved a bearing failure, as seen in 
Table 2-22. 

TABLE 2-22 


TRENDS IN CNR ACCIDENTS WITH TANK CAR RUPTURES 


1976 1977 1978 1979 1980 
# of cars punctured LZ, 27 16 1g > 
# of cars with Bearing failure 0 0 0 i, 0 
Type of Bearing = - - R/B* = 


* tank car of Bunker "C” Oil. 
Source: Exhibit CN-26 


CNR concluded that with regard to bearing performance: 


a) “incidence of hot boxes and burnt-off journals..... has steadily 
improved"; 


b) this improvement is “particularly true in respect of cars equipped 
with plain bearings”; 


c) improvements in plain bearing performance was due to technical 
modifications to the journal box components (journal stops, journal 
finishes, improved journal oil specifications) and increased 
emphasis on training; 


d) reduction in hot boxes and burn-offs is associated with CNR's hot 
box detector installation program; 


e) train crews and maintenance of way crews have been requested to 
take a greater interest in journals and this has assisted in 
increasing bearing performance; and 


f) it is easier for maintenance and inspection forces to prevent plain 
bearing hot boxes than roller bearing hot boxes. 
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Of the 26 burnt-off journals occurring in 1980: 2 did not result in a 
derailment; 15 only involved the derailment of one car; and 9 involved the 
derailment of more than one car. Of the 455 derailments in 1980, 24 or 5.3 
percent were caused by a burnt-off journal. 


CNR claimed that reduction in risk is related to the decrease in the 
number of hot boxes and burnt-off journals. CNR considered that the potential 
risk reduction arising from the number of roller bearing retrofits required to 
comply with recommendation 1 should be measured in the same way. As 
recommendation 1 pertains to dangerous commodity trains, CNR presented data on 
number of burnt-off journals occurring on trains carrying dangerous commodities 


that resulted in a commodity release. For the years 1978 to 1980 inclusive, 
only one such incident occurred on CNR's system. 


CNR concluded that “because the incidence of hot boxes and burnt-off 
journals on trains transporting dangerous goods is so small, the potential risk 
reduction as the result of a rolier bearing retrofit programme appears 
insignificant." 


CNR referred to a conclusion of an inter-industry task force on rail 
transportation of hazardous material as well, made up of “top executives 
representing Chemical Manufacturers, the Association of American Railroads, the 
Chlorine Institute, the Compressed Gas Association, the National Liquified 


Petroleum Gas Association, the Fertilizer Institute, and rail car 
manufacturers.” 


“After an extensive consideration, the SubCommittee 
concluded that the complete conversion of the U.S. Rail 
fleet to roller bearing would be an extremely costly item 
which would not be cost effective. 


Proper attention to the care of journal bearings would 
result in significant improvement in performance.” 


CNR claimed that their "...dramatic improvement in performance of 
plain bearing equipped cars on their lines is in keeping with the findings of 
the Task Force”. CNR explained that the Task Force conclusion was reached 
primarily because more roller bearings would not significantly reduce 
derailments due to burnt-off journals and therefore the retrofit cost of $840 
million would not produce a net positive economic benefit. 


With regard to railway efficiency and service, CNR estimated that the 
retrofit of its plain bearing cars with roller bearings would not reduce 
terminal time or increase efficiency. The railway, however, pointed out that 
"..-any decision pertaining to equipping cars with roller bearings has the 
potential to seriously affect transportation from the United States to Canada 
and make interchange of trains impossible.". CNR handled D.C. exports of 
24,200 carloads and imports of 2,500 carloads in 1980. 
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2-1-3 Tank Car Retrofit 


Grange J., in part, recommended that on trains carrying dangerous 
goods of any kind: a) all tank cars should have double shelf couplers; b) all 
112 and 114 tank cars should have head shields and thermal protection; and 


c) all 111 and 114 tank cars which have bottom fittings should have bottom 
fitting protection. 


Double Shelf Couplers 


CNR testified that the double shelf coupler is equipment designed to 
eliminate the overriding of couplers and the possibility of the piercing of a 
tank car by the coupler of an adjacent car. CNR supports its use on tank cars 
with one exception. It feels that double shelf couplers serve "...no real 
value for a car (tank car) transporting..-.liquids not classified as 
dangerous". No tank cars which move dangerous commodities are owned or leased 
by CNR. CNR does, however, own 393 tank cars which are in railway work service 
and which do not carry dangerous goods (they can carry diesel fuel, lubricating 
oil and water, for example). 


CNR pointed out that double shelf coupler installation on tank cars is 
already underway according to various directions from CTC, AAR, FRA and DOT 
with deadlines for complete installations as follows: 


a) all tank cars built or rebuilt after December 31, 1979; 
b) all 112 and 114 tank cars by December 31, 1980; 

c) all 105 tank cars built new by February 283 (L982); 

d) all existing 105 tank cars by February 28, 1982; and 

e) all other tank cars by February 28, 1985. 


CNR can retrofit tank cars with double shelf couplers at the rate of 
50 cars per day, depending on the availability of material, at a current cost 
of $1,458 per car. CNR currently has only 30 double shelf couplers in 
inventory. CNR was unable to assess the economic implication to the shipper- 
owners of tank cars requiring retrofit, but did estimate the implication to 
CNR, if it were required to retrofit its work service tank cars, at $572,994. 
CNR also considered that the implementation of this recommendation would not 
reduce efficiency or service on its system. 


Head Shields and Thermal Protection 


Specification 112 and 114 tank cars include”...stub sill insulated and 
presently uninsulated pressure tank cars used for the transportation of 
L.P.G.'s, anhydrous ammonia, vinyl chloride, etc. (not chlorine or sulphur 
dioxide)." 


It was CNR's understanding that 95% of the cars (112 & 114 tank cars) 
are so equipped as of April 15 (1981) and that all such cars will be 
retrofitted with head shields and thermal protection by June 30, 1981, in 
accordance with existing CTC regulations. 
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Bottom Fitting Protection 


Apart from 114 tank cars described above, 111 tank cars include 
"..non-pressure cars, insulated and uninsulated, with and without bottom 
fittings, used to transport a wide range of materials such as gasoline and 
caustic soda (but not chlorine, sulphur dioxide, anhydrous ammonia, in PsGast-or 
such) .” 


CNR pointed out that, under existing regulations, bottom fitting 
protection is required on: 


a) all DOT specification tank cars built after December 31, 1977; 
(note: internal or submerged type valves do not require bottom 
fitting protection); and 


b) all DOT specification 114 tank cars by December 31, 1984. 


Specifically, with regard to 111 tank cars (built before 1977), CNR 
argued that bottom fitting protection should only be required for those tank 
cars which carry dangerous goods. 


CNR has no experience in, or approved facilities for, performing 
bottom fitting retrofits. 


CNR supports this retrofit recommendation in that it has now been 
confirmed that if the retrofit has been properly engineered and applied, the 
potential of shell failure is for the most part eliminated. There would be no 
reduction in efficiency on CNR related to implementation of a bottom fitting 
retrofit programme. CNR does not own or lease 111 or 114 tank cars. 


2-1-4 Conclusions on Grange Recommendation 1 


CNR concluded the following with regard to the recommendation on 
equipment retrofit. 


a) “A requirement to have all cars in trains handling dangerous 
commodities equipped with roller bearings is prohibitively 
expensive, with a minimal risk reduction related to only one 
derailment caused by a burnt journal over the past three years" and 


the "...extension of such regulations to International traffic is 
unrealistic." 


b) The implementation of tank car retrofits found in recommendation 1 


“..-is either unnecessary due to existing regulation, or 
impractical in relation to cost effectiveness." 


2-2 Hot Box Detectors 


For their system, CNR described a hot box detector (HBD) as a track- 
side monitoring device which measures the difference between the temperature of 
the underside of a passing railway car and the outside surface of the journal 
boxes of that car. The HBD is located on the outside of each rail in a housing 
which also contains the electronics to process the heat information and 
transmit the data to a central dispatching point. 
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At the central location, the data is received and relayed to a two 
channel pen graph recorder chart. The chart depicts pen deflections for each 
journal on the train in sequence and in proportion to the aforementioned 
temperature differential. At any one location there could be as many as ten or 
eleven such readouts, however, the chance of two or more being activated at the 
same time is very slim. 


As soon as a train first passes an HBD, an alarm is sounded to notify 
the dispatcher or operator of that event and that the HBD tape requires 
interpretation. The interpretation of the tape is a "judgemental process” 
involving the observation of the pen deflections for abnormally large 
deflections. The evaluator must, through experience, compensate for prevailing 
weather (eg. blowing snow reduces the amplitude of the heat pulse) and for the 
fact that roller bearings yield a heat pulse three times that of plain 
bearings. The tape interpretor works to a minimum temperature criterion above 
which the train crew is notified by radio to stop the train and conduct a 
ground inspection on the suspect car (note: CNR testified that there are no 
radio blind spots to limit radio communication between the dispatcher and the 
train crew on mainlines). The interpretor of the tape may also issue a warning 
to the train even if the temperature differential is less than the minimum 
criterion, if an increasing trend in temperature of a particular journal is 
seen from one HBD to the next. 


Hot boxes can occasionally occur without being detected by HBD, 
particularly during power failures or heavy electrical storms or in snow 
interference conditions. HBD do not provide effective readings at train speeds 
less than 10 m.p-h. Vandalism is not a significant difficulty. On the other 
hand, tape readouts may falsely indicate an alarm, causing the train to be 
stopped but resulting in an inability of the crew to verify the hot box. CNR's 
experience is that there are four false alarms (or “false stops") to every 
verified hot box. False stops "...are necessary...to catch all the hot boxes.” 
The HBD can also pick-up heat from “sticky brakes". There has been only one 
incident in the last four to five years when an operator failed to stop a train 
which had a hot box identified by an HBD. 


In general, CNR stated that its philosophy of hot box detection is 
different from that of CPR. CPR employs a fully mechanized, wayside detector 
read-out and therefore there is no trained human interface between the detector 
results and the crew such as is the case in CNR's system. "CN Rail's 
experience, indicates an efficient detection and operation cannot be based on 
so simple an analysis." "We find this system (the CN system) preferable 
because the operator brings to the evaluation a skill and judgement not 
available on an automatic response basis”. 


2-2-1 Hot Box Detector Status 


On December 30, 1980, CNR had 187 HBD in service which “span 
all...mainline routes" on its system. In the next four years, CNR plans 
voluntarily to install an additional 45 HBD on secondary mainline routes for a 
total of 232. The future rate of installation, according to CNR, reflects 
" ..the financial investment annually that is appropriate to our net and 
relates to the need." "...we do have limits on the amount of money that is 
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available to us...we have an obligation to make profits. From those profits we 
put money back into the plan...There is not a bottomless pit...they must spend 
that money in the most economical way they can.” 


Between 1962 and 1967, CNR tested a number of HBD and chose the Servo 
Corporation track-side mounted model 7707. CNR commenced installation in 1967 
without a cost-benefit study of that decision. CNR also commented, however, 
that before a decision was made to install an HBD in a particular location, 
where hot box occurrence was high, the quality of car inspection at local 
terminals was the first of many factors that were evaluated. There are now 79 
of this early model 7707 installed and 108 of the improved models 8808 and 8909 
which are similar and rail mounted but with solid state circuitry making them 
superior to 7707 models. CNR plans to increase the number of HBD from the 
present 187 to 232 by 1984. 


Since 1967, CNR and their suppliers have improved detector performance 
and reliability as outlined by CNR below: 


“a) The development of rail mounted scanners to replace ballast 
mounted units which had proved difficult to keep in proper 
physical alignment. 


b) The introduction of carrier monitor lights on the office recorders 


to indicate field detector power failure or transmission path 
interruption. 


c) The development of small air blowers designed to keep snow, 
swirling around a train, from entering the scanner and 
obliterating the heat signal. 


d) The introduction of solid state devices (transitors and integrated 
circuits) to replace vacuum tubes. 


e) The introduction of "“sun-filters”" on the scanner lenses to reduce 
the effect of extraneous sunlight. 


f) The development of germanium lenses to replace arsenic trisulphide 
lenses. The new lenses improve the heat signal to noise ratio and 
give better low temperature performance. 


g) The development of a digital processor and transmission system 
which improves the transmitted data fidelity." 


CNR is now investigating the possibility of improving the scanner 
heads by circuit and optical changes or by utilizing alternate infrared 
detector elements. The ability to differentiate between roller and plain 
bearings is being added by adjustments to the digital processor and 
transmission system. The development of a hot box detector computer analyzer 
system has been held in abeyance until data quality and reliability can be 
improved to a point where statistical techniques offer an enhancement to manual 
chart reading. It is likely that improved scanner heads coupled with digital 
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processing and transmission systems will provide the data improvement 
required. To date, CNR stated that tests show that computer evaluation is not 
equivalent to operator evaluation. However, CNR stated that it believes 
computer evaluation will eventually replace the operator. 


CNR is also investigating the problem of swirling snow reducing the 
effectiveness of the scanner's optical path. A test car has been equipped with 
calibrated hot plates to measure the exact degradation of heat signals and is 


being used to evaluate the effectiveness of various techniques in reducing the 
problem. 


CNR has given some consideration to “on-train" hot-box detectors but 
suggested that there would be a “gigantic problem in logistics to ensure that 
at any point in time all those sensing devices are in actual fact operating up 
to 100 percent capability." There would be interchange difficulties with such 
a system and CNR felt that on-train devices are not available with reliability 
or at a reasonable price or operating and maintenance cost. CNR is not against 
the principle of on-board detectors, however. 


The location of HBD in operation on CNR is found in Table Tee 


Subdivision 


Atlantic Region 


Sydney 


Hopewell 


Springhill 


Napadogan 


Pelletier 


Total 


Kingston 
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TABLE 2-23 
CURRENT HBD LOCATION ON CNR 
(as of December 31/1980) 


Mileage Subdivision 


St. Lawrence 


Montmagny 


Drummondville 


co 
Ne} 
OWMO KF UNI DUO © 


St-Hyacinthe 
5.0* Alexandria 


58.7% Kingston 


187.0% Total 


Great Lakes Region 


54.0*(2) Halton 
81.0*(2) 
110.6%*(2) Bala 
138.2%(2) 
163.3%*(2) 
190.1*(2) 

209 .0*(2) 

237 .0*(2) 

258 .6*(2) 
278.5*(2) 
305..07-(2) 


Ruel 


Mileage 


25.0 
48.4 
73.5 
95.0 
Sed, 
43.8 
69.3 
95.7 

11732 
52e4 (2) 


13.5% 
41.5% 
29% 2:02) 


i) 


36.6 


Si ye 
60.0 
78.5 
2553 
166.3 
187.5 
210.0 
254.4 


Zoek 


Subdivision 


Alderdale 


Oakville 


Dundas 


Strathroy 


Cayuga 


Grimsby 


Prairie Region 


Allanwater 


Redditt 


Sprague 


a 


Table 2-23 (continued) 


Mileage 


Subdivision 


Great Lakes Region (Cont'd) 


(aj b>) 
48.5 
74.3 
99.0 
LZ 6o 


27.72 (2) 


1368: C2) 
40.0 (2) 


6.7 (2) 
30.7*(2) 


26.2 


18.9 €2) 


Ruel (cont'd) 


Caramat 


Total 


Mountain Region 


Wainwright 


Edson 


sF 


26. 
55. 
79. 
103. 
132. 
161. 
igi. 
221. 
246. 


23. 
46. 
70. 
ae 
116. 
143. 
17 Sie 
192. 
212. 


e aw Caer Mm Gem FO Ra 
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TABLE 2-23 (continued) 


Prairie Region (cont'd) Mountain Region (cont'd) 
Subdivision Mileage Subdivision Mileage 
Fort Frances 27.9 Albreda 29.1% 

47.9 yp 
69.6 75.1% 
96.4 96.0% 
120.6 E2072 
Rivers 2044. C2) Clearwater 28.2% 
45.9 (2) Sez 
URES) 71.1% 
103.1* 107.4% 
127.6% 
152.4% Ashcroft 28.2% 
177 .0*(2) 50.6 
196.0* 71.1% 
222.8% 97.6% 
242.3% 
261.2* Yale 13.8% 
39.8 
Watrous 21 bs 58.2% 
47 4% 84.9% 
ite 
93.2% Manning 43.4% 
121.9* 76.0% 
147.5% 137.1% 
178.3% 
201.9% Meander River 233.3% 
224.6% 294.3% 
350.4% 
Total 49 | 
a Pine Point 9.7% 
Total 42 


* Servo Model 7707. Others are Servo Models 8808 or 8909 


Source: CNR response to R.T.C. request of January 26, 191, Exhibit No. 5. 


The additional 45 HBD are to be installed according to the schedule 
and locations found in Table 2-24. 
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TABLE 2-24 
1981 Plan SCHEDULE AND LOCATION OF FUTURE CNR HBD 


Subdivision # of detectors Mileage Subdivision # of detectors Mileage 


a nen a 


Joliette 3 69.7 **Gladstone 4 kgs) 
92./ 43.9 
118% 1 Tee 
Dundas 2 67.1 101.9 
67.1 **Togo 4 18.0 
*Bala 1 103.9 AJeo 
*Kashabowie 4 30.4 76.9 
30.4 105.9 
64.2 
94.3 
Total 1981 st 


* Carryover from 1980 program. 
*k Mileages are tentative 


1982 Plan 


Subdivision # of detectors Mileage Subdivision # of detectors Mileage 


Bedford 2 29.0 Caramat 1 236.0 
52.0 Allanwater i ieee 
Beachburg 5 33.0 Kashabowie 1 118.0 
64.0 
93.0 Total 1982 ath) 
123.0 
154.0 


Note: Mileages are tentative 


1983 Plan 1984 Plan 


Subdivision # of detectors Mileage Subdivision # of detectors Mileage 


Tete Jaune 2 2062 Nechako 4 25.0 
42.8 50.0 
Fraser 6 2.8 1560) 
DE | 100.0 
ets LD) Telkwa 5 10.0 
Tee) Ss) 
TOUS 60.0 
124.5 85.0 
Tee) 
Total 1983 8 Total 1984 9 


Note: Mileages are tentative. 
Source: CN response to RTC request of January 26, 1981, Exhibit No. 6. 
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2-2-2 HBD Spacing Criteria 


The criteria used by CNR in selecting sites for hot box and dragging 
equipment detectors were stated to be as follows: 


“1. Past experience, plus the evaluation of statistics on 
hot boxes and burned-off journals, supplemented by 
simulated hot box tests led to the conclusion that a 25- 
30 mile spacing is adequate to detect a hot box and 
bring the movement safely to a stop before a burn-off 
would occur. 


The 5-year history of hot box occurrences by subdivision 
is established and the hot boxes per mile for each 
subdivision is determined. The subdivisions are ranked 
in decreasing order of occurrence and a program of 
installation then begun. This priority list is updated 


and re-ranked annually on the basis of the most recent 5 
year's experience. 


2. Install about thirty minutes running time from 
originating terminal or yard. 


3. Install twenty-five to thirty miles apart. 


4. Install away from areas accessible to the public and 
crossings to avoid tampering. 


5. Install in the area of a siding to permit set-off upon 
notification of a hot box. 


6. Install not less than one-quarter of one mile from 
switches. 


7. Install where minimum braking will occur. 


8. Install where train speeds are known to be between ten 
and eighty miles per hour. 


9. Install away from steep grades. 


10. Install on tangent track at least one-half of one mile 


from any curve. 
11. Install where roadbed is firm." 


CNR testified that with regard to their hot box detector program 


"...the prime priority is the descending level of derailments related to burnt 


journals". Dangerous commodity traffic levels are not a factor in the 
installation program. 


CNR provided the results of a recent survey of 13 Class I North 


American Railroads among which there were only three railways (ConRail, C&0, 


Seaboard Coastline) with a shorter recommended spacing than CNR's Standard of 
25 to 30 miles. 


| 


0. 


TABLE 2-25 


RECOMMENDED HBD SPACING 


U.S. Carrier Recommended Spacing 
(miles) 

Illinois Central Gulf 35 
Louisville & Nashville 2525) 
Conrail 20 
Missouri Pacific 30 
Southern Pacific 30) =. 35 
Burlington Northern Fhe Melt sy) 
Chesapeake & Ohio 22 
Atcheson, Topeka & Santa Fe 30 
Chicago, North Western 306— 60 
Seaboard Coastline Pi RS AS) 
Southern 22) 890 
Union Pacific Phe soe 48) 
Norfolk & Western 250 — 720 


Source: Exhibit CN-1l 


CNR interpreted Grange J.'s recommendation to mean that HBD spacing 
should be 20 miles in areas about built up areas. In this context, CNR pointed 
out the difficulty of compliance because of the previously set standard of 25 
to 30 miles. Implementation, as interpreted by CNR, would involve relocating 
many existing installations as well as installing new HBD. Due to the 
aforementioned physical and technical restrictions, CNR pointed out that it 
is not always possible to locate HBD in a ",.-etheoretically correct site.” 


Based on the criteria that "...no train would travel more than 20 
miles to or through the communities involved without passing a hot box 
detector...", CNR identified the need to relocate 103 existing HBD and to 
install 78 new HBD. The cost would be $21 million according to CNR estimates. 
CNR submitted that this level of expenditure would be more cost effective if 
used for the expansion of existing detector systems to non-protected routes, 
and for the improvement of existing detectors. 


Trends in the frequency of on-line hot box detection are found in 
Table 2-26 which shows that roughly 70-80 percent of these detections are on 
hot box detector territory. 


TABLE 2-26 


CNR ON-LINE HOT BOX DETECTION TRENDS 


1976 TOUL 1978 1979 1980 

(1) On HBD territory 191 208 280 224 187 
(2) On non-HBD territory 72 Tz 114 78 50 
(3) System Total 263 280 394 302 23/7 
% on HBD territory (1+3) 7220 Te 1 bae 742 78.9 


Source: Exhibit CN-83 (1.1, 1.2) 


Sc 
Table 2-27 shows trends in on-line burnt-off journal frequency and 
demonstrates that Jess than 50 percent are on hot box detector territory. 
TABLE, 2-27 


CNR ON-LINE BURNT-OFF JOURNAL TRENDS 


1976 1977 1978 1979 1980 

(1) On HBD territory 18 18 30 28 ik 
(2) On non-HBD territory 21 HAN oes 33 14 
% on HBD territory (143) 46.2 46.2 4932: 45.9 44.0 


Source: Exhibit CN-83 (2.1, 2.2) 


Table 2-28 demonstrates that there are fewer burn-offs per hot box 
detection on hot box detector territory than in non-hot box detector territory. 


TABLE 2-28 
CNR ON-LINE HOT BOX DETECTIONS PER BURNT-OFF JOURNAL TRENDS 


(derived from the two immediately previous tables) 


1976 1977, 1978 1979 1980 
On HBD territory 1On6! 1556 S38 8.00 17.00 
On non-HBD territory SI43 Be4o 3.68 2.36 Die 
System Total Gere fae 6.46 4.95 9.48 


Trends in hot box detection and burnt-off journals by bearing type 
follow in Tables 2-29, 2-30 and 2-31. 


Table 2-29 shows that the percentage of roller bearing hot box 
detections are increasing relative to plain bearing hot box detections. 


TABLE 2-29 
CNR ON-LINE HOT BOX DETECTION TRENDS 


BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
(1) roller bearing ou 39 1S 80 88 
(2) plain bearing 232 241 319 222 149 
(3) Total 263 280 394 302 237 
z R/B (143) pas LG. 19.0 2665 Shek 
4 R/B Cars in Fleet BL.2 8375 3550 37:5 39.7 


Source: Exhibit CN-83 (1.1, 1.2) 


Ske 
Table 2-30 shows that the percentage of roller bearing burn-offs 
relative to plain bearing burn-offs is increasing. 
TABLE 2-30 
CNR ON-LINE BURNT-OFF JOURNAL TRENDS 


BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
(1) roller bearing 2 ih 10 14 11 
(2) plain bearing o7. 32 Dt 47 14 
(3)? Total 39 39 61 61 25 
% R/B (143) opi: 18.0 16.4 23.0 44.0 
% R/B Cars in Fleet Oieee 33.5 S520 N/A 39.7 


Source: Exhibit CN-83 (2.1, 2.2) 

Table 2-31 shows that prior to 1980 there were relatively fewer roller 
bearing than plain bearing burn-offs per hot box, however, in 1980 there were 
fewer plain bearing than roller bearing burn-offs per hot box. 

TABLE 2-31 
CNR ON-LINE HOT BOX DETECTIONS PER BURNT-OFF JOURNAL TRENDS 


BY BEARING TYPE 


(derived from the two immediately previous tables) 


Bearing Type 1976 LOK, 1978 1979 1980 
roller bearing 15.250 nis | 7.50 Sieltt 8.00 
plain bearing On27 da 6.25 Ave/ 2 10.64 
System Total 6.74 L218 6.46 4.95 9.48 


Trends in hot box detections by HBD, train crew and others are found 
in Tables 2-32, 2-33 and 2-34. 


Table 2-32 shows that the percentage of all hot box occurrences 
detected by hot box detectors has increased. 
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TABLE 2=32 


CNR TRENDS IN HOT BOX DETECTIONS BY SOURCE OF DETECTION 


(SYSTEM) 
Detection Source 1976 1977 1978 1979 1980 
(1) HBD 122 154 Zaz 176 141 
(2) Train crew 87 86 143 94 65 
(3) other employees 28 Jat} 29 20 18 
(4) others 26 13 10 Pz L3 
C5) * Total 263 280 394 302 237 
% HBD (145) 46.4 55.0 5326 58.3 5955 
% train crew (2+5) Boek 3057 36.3 Sot ZIRG 


Source: Exhibit CN-83 (1.1, 1.2) 


The percentage of hot box detections by hot box detectors on hot box 
detector territory has increased up to 1979 and dropped in 1980, as shown in 
Table 2-33. 


TABLE 2-33 
CNR TRENDS IN HOT BOX DETECTIONS BY SOURCE OF DETECTION 


ON HOT BOX DETECTOR TERRITORY 


Detection Source 1976 O77 1978 1979 1980 
(1) HBD 122 54 212 176 141 
(2) train crew 38 38 54 38 30 
(3) other employees Mi 2 Te i Ez 
(4) others 14 4 3 8 4 
(5) Total 191 208 280 224 187 

% of detections by HBD (1+5) 63.9 74.0 Joel 78.6 75.4 


source: Exhibit CN-839(la1> 1.2) 


According to Table 2-34 there is no apparent trend in the number of 
hot box detections on non-hot box detector territory. 


CNR TRENDS IN HOT BOX DETECTIONS BY SOURCE OF DETECTION 


= 45F= 


TABLE 2-34 


ON NON-HOT BOX DETECTOR TERRITORY 


Detection Source 


Cry? HED 

(2) train crew 

(3) other employees 
(4) others 


CS) =Total 
% train crew (2+5) 


Source: Exhibit CN-83 (1.1, 1.2) 


Trends in the detection of hot boxes by 


1976 


0 
49 
pat 
age 


V2 
68.1 


197s 


detector territory by detection source follow: 


1978 


71.8 


bearing type on hot box 


LO ee 


TABLE 2-35 


CNR ON-LINE HOT BOX DETECTION TRENDS BY BEARING TYPE 


AND DETECTION SOURCE ON HOT BOX DETECTOR TERRITORY 


Detection Source 


HBD 


Train crew 


Other 


Total 


Source: Exhibit CN-83 (1.1, 1.2) 


Bearing Type 


R/B 
P/B 


Total 
% R/B 
R/B 
P/B 
Total 
% R/B 
R/B 
P/B 
Total 
% R/B 
R/B 


P/B 


Total 
% R/B 


EI76 


Za 
101 


E22 
17.2 


POT, 


Za 
27 


154 
1 ee 


1978 


54 
158 


Ze 
Pate ee 


13 
41 


54 
24.1 


LOZ9 


62 
114 


176 
Be poy 


Trends in the detection of hot boxes by bearing type on non-hot box 
detector territory by detection source follows: 
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TABLE 2-36 
CNR ON-LINE HOT BOX DETECTION TRENDS BY BEARING TYPE 


AND DETECTION SOURCE ON NON-HOT BOX DETECTOR TERRITORY 


Detection Source Bearing Type 1976 1977 1978 1979 1980 
Train crew R/B 1 4 3 4 9 
P/B 48 44 86 a2 26 

Total 49 48 89 56 35 

% R/B 2:0 8.3 3.4 Fel 2567 

Other R/B 3 0 2 3 2 
P/B 20 24 23 19 13 

Total 23 24 25 23 15 

% R/B 1:3..0 0.0 8.0 13 <6 1333 

Total R/B 4 4 5 7 11 
P/B 68 68 109 ph 39 

Total 72 1/2 114 78 50 

% R/B 5.6 5.6 4.4 9.0 2220 


Source: Exhibit CN-83 (1.1, 1.2) 


The trends in hot boxes and burnt-off journals on hot box detector 
territory are seen in the Tables below: 


TABLE 2-37 
TRENDS IN HOT BOX DETECTIONS ON HOT BOX DETECTOR 


TERRITORY BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
Chia k/5 Zh 35 70 is ig, 
(2)-—P/B 164 173 210 152 110 
(3). Total ¥91 208 280 224 187 

% R/B iG14+3) 14.1 16.8 Dose 32.6 41.2 


Source: Exhibit CN-83 (1.1, 1.2) 
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TABLE 2-38 
CNR TRENDS IN JOURNAL BURN-OFFS ON HOT BOX DETECTOR 


TERRITORY BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
(1) R/B 1 5 7 9 8 
(2) P/B 17 13 23 19 3 
(3) Total 18 18 30 28 ea 

7 R/B C123) 5.6 27.8 Tisha 32.1 Tide 


Source: Exhibit CN-83 (2.1, 2.2) 
TABLE 2-39 
CNR TRENDS IN HOT BOX DETECTIONS PER JOURNAL BURN-OFF 


ON HOT BOX DETECTOR TERRITORY BY BEARING TYPE 


Bearing Type 1976 O77 Le. 1979 1980 
(1) R/B Va LY) 7.0 10.0 8.1 9.6 
(2) °P/B 9.6 13.3 921 8.0 3B Oist7. 
(3) Total 10.6 11.6 9.3 8.0 17.0 


Source: Derived from Tables 2-37, 2-38 


The trends in hot boxes and burnt~off journals on non-hot box detector 
territory are seen below: 


TABLE 2-40 
CNR TRENDS IN HOT BOX DETECTIONS ON NON-HOT BOX 
ee eg a i ee 


DETECTOR TERRITORY BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
(IT) R/8 4 4 5 i 11 
(2) P/B 68 68 109 a: 39 
(3) Total 72 1/72 114 78 50 

% R/B (143) 5.6 220 4.4 9.0 7s 8) 


Source: Exhibit CN-83 (1.1, 1.2) 
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TABLE 2-41 
CNR TRENDS IN JOURNAL BURN-OFFS ON NON-HOT BOX DETECTOR 


TERRITORY BY BEARING TYPE 


Bearing Type 1976 LOTT 1978 1979 1980 
C1). R/8 1 2 3 5 3 
G2) ee) 5 20 19 28 28 Bil 
(3) Total 21 21 ae 33 14 

% R/B (143) 4.8 9.5 9.7 15.2 Zee 


Source: Exhibit CN-83 (2.1, 2.2) 
TABLE 2-42 
CNR TRENDS IN HOT BOX DETECTIONS PER JOURNAL BURN-OFF 


ON NON-HOT BOX DETECTOR TERRITORY BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
(1) R/B 4.0 2.0 ee eats sou 
(2) P/B 3.4 3.6 3.9 255 3.6 
(3) Total ah shall say) Daa 3.6 


Source: derived from previous two Tables. 


CNR pointed out that, between 1978 and 1980, there were only 4 hot 
boxes on HBD territory that resulted in derailment that were not detected by 
the detector systems (4 out of 696 hot boxes, compared with 7 out of 242 on non- 
hot box detector territory). 


SPAoar 


TABLE 2-43 


NUMBER OF CNR ON LINE BURNT-OFF JOURNALS THAT WERE UNDETECTED BEFORE FAILURE 


1976 1977 1978 1979 1980 
Hot Box Detector Territory 
(1) R/B 0 st 0 0 4 
(Z)) 2/8 4 0 0 0) 0 
(3) Total 4 1 6) 0 4 
% R/B (123) 0.0 100.0 = = 100.0 
Total Detections 
(4) R/B vay 35 70 73 dal 
Cyarib 164 3 210 bie 110 
(6) Total 191 208 280 224 187 
Percentage (1+4) 0 2.9 0 0 SierZ 
(245) 24 0 0 0 0 
(3+6) Ze. 0.5 0 0 Zak 
Non-Hot Box Detector Territory 
(ly RY B 1 6) 0 0 0 
(2) P/B 4 5 0 1 6 
C3), s Total: 5 5 ) 1 6 
% R/B (143) 20.0 0 _ 0 0 
Total Detections 
(4) R/B 4 4 5 7 a 
(5) -P/B 68 68 109 71 39 
(6) Total 72 72 114 78 50 
Percentage (1+4) 25.0 0 0 0 0 
(235) 2.9 7.4 0) 1.4 Loa 
(376) 6.9 6.9 0) LS 12.0 


source; Exhibit CN-83(1.1 591.22 <4) 
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The percentage of burnt-off journals that went to failure without 
being detected relative to the number of burn-offs is seen below: 


PERCENTAGE OF CNR BURNT-OFF JOURNALS THAT WENT TO FAILURE 
a a a a ee 


WITHOUT BEING DETECTED RELATIVE TO THE NUMBER OF BURN-OFFS 
ete ga ge 


Hot Box Detector Territory 


(1) # 
24 


h 


of BOJ 
of Undetected BOJ 


(241) 


Non-Hot Box Detector Territory 


(1) # 
2) ert 


h 


System 


(190 + 
by a; 


h 


Source: 


of BOJ 
of Undetected BOJ 


(221) 


of BOJ 
of Undetected BOJ 


(241) 


TABLE 2-44 


1976 


See 


2.4) 


Ld] 


1978 


1979 


Sie 


CNR also provided information on the location of burnt-off journals in 
terms of distance from the last passed hot box detector by bearing type, as 
seen in Table 2-45. 

TABLE 2-45 


DISTANCE FROM HBD TO BURNT-OFF JOURNAL (CNR) 


(miles) 

Bearing Type 1976 1977 1978 1979 1980 
1. P/B Zed) 23-0 16.9 20a a0 
29.5 26.4 S84 Zeal 4.4 
Deal Deo TSc4 0.0 10.8 

16 3.4 Pay 4.4 

Zyoik 4.0 139 Bad 

SET) 6.7 736 

2.6 288 

6.6 14.5 

3.0 1.4 

Sa, 4.8 

01.5 0.9 

Seg 20.4 

33 
Average Distance WAS 11.9 8.7 ea 601 
2. R/B * 9.0 Nes) Gel 0.04 

Jas 8) 0.7 Ks) 

1.9 7.0 

0.9 19.4 

342 

3.1 

9.3 
Average Distance * Se! Tez 74 0.04 


* No burn-offs reported with distances. 


Source: Exhibit CN-83 (2.3) Note: figures given are for reported occurrences 
of burnt-off journals. 
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CNR testified that about 40 percent of its track is protected by HBD 
with most of that protection on mainline. 


TABLE 2-46 
CNR HOT BOX DETECTOR PROTECTION 


(Track Mileage) 


(1980) 
Secondary 
Mainline Mainline Branchline Total 
(1) HBD Territory Deez 413 431 6,065 
(2) Non-HBD Territory 787 Dee, 8,909 Loge2 5 
(3) teTotal 6,008 6,142 9,340 21,490 
% HBD Protected 
(1243) 86.9 isD 4.8 395.3 


Source: Exhibit CN-83 (5.1) 


2-2-3 Conclusions on Grange Recommendation 2 


CNR concluded the following with regard to the recommendation on hot 
box detectors: 


a) 


b) 


c) 


d) 


e) 


f) 


"the installation of hot box detectors...has produced a continuing 
increase in the number of miles per hot box set-out...” 


“the number of bearing miles (per hot box set-out) is now over 
86,000,000 and ranks as probably the best in North America.” 


CNR "..-plans to install 45 additional detectors..." over the next 
four years to extend present protection of 187 HBD. 


the present system's "“effectiveness...has been validated and our 
(CNR) present standards for spacing are amongst the shortest on 
the Continent.” 


the number of burnt-off journals has been significantly reduced 
over the past three years. 


the cost of $21 million to comply with a 20 mile detector spacing 
through built up communities will "...divert resources from 
extending detector system on territories that do not now have such 
protection.”", and "...funds for the upgrading and improvement to 
the effectiveness of systems already in place will be cut off.” 
and “the maximum potential (risk) reduction from such a diversion 
of resources could...be only one derailment involving dangerous 
commodities over three years.” 


Shoe 


g) “The expenditure of large sums of money for respacing is not 
justified.” 


2-3 Train Length and Speed Restrictions 
2-3-1 Current Status 


CNR claimed that it could not comply immediately with Grange 
recommendations 1 or 2 in accordance with positions expressed in Sections 2.1 
and 2.2. Trains carrying dangerous commodities over CNR would therefore have 
to be restricted to 4,000 feet in length and operated at 25 m.p-h. through 
built-up areas, if the first three Grange recommendations were imposed as 
stated. 


Present operating conditions indicate that 33% to 38% of CNR's trains 
carry dangerous commodities (based on two"snap-shot” surveys made by CNR on 
January 21 and March 12, 1981). In 1980, 54,770 through trains moved over 
CNR's transcontinental mainlines and southern Ontario truck lines and, of 
these, 21,850 or 39.9% carried dangerous commodities. Imposition of length and 


speed restrictions would affect these trains if no operational changes were 
made. 


Train Length 


The average train length on CNR has increased from 3,800 - 4,000 feet 
to 5,200 - 5,300 feet over the last ten years. This average increase was a 
result of plant expansion which started in 1974 and which was completed in late 
1979 to early 1980. The plant expansion allowed a 6,000 foot train to be 
operated. At present, therefore, the maximum train length standard is 6,000 
feet. Some trains are, however, longer and on average train length is 
shorter. According to the results of the March 12/81 "“snap-shot™ survey, the 


average train length of trains carrying DC is 4,409 feet. See Table 2-47 for 
details. 
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TABLE 2-47 
LENGTH OF TRAINS HANDLING DANGEROUS COMMODITIES 


(March 12, 1981) 


Train # Length Train # Length Train # Length 
Paneeli opens (leet) ag Tylnie sets Vist! or CGeethios ma wiley: ~~ eet) 
205 4323 426 2035 549 5,924 
206 6,947 432 2,934 556 498 
206 5,934 444 5,680 569 Lote i? 
206 4,943 444 3,066 582 631 
208 5,239 445 4,094 586 1,309 
212 DaOZ 401 4,981 589 1,030 
ZY2 Sool 410 5, 386 594 2,663 
251 6,001 412 4,586 547 605 
201 4,952 412 2,565 559 1,594 
Zid 4,086 415 55243 Total 500 Series 27,196 
Total 200 Series 53,538 423 3,933 Average 500 Series 1,700 
Average 200 Series 5,354 424 Dd On 811 5,356 
305 5,630 431 6,066 812 5,461 
306 5,779 433 3,380 B812 5383 
340 6,234 433 6,441 861 5,576 
340 6,393 434 3,830 872 2,892 
340 3,029 434 RAE AY B861 5,033 
341 6,238 444 5,039 Total 800 Series 33,640 
344 4,176 B411 5,587 Average 500 Series 4, 806 
344 5,426 C411 5,399 
394 Shae CA 413 5,900 Grand Total 343,927 
B306 5,491 487 5,140 Average All 4,409 
B340 52403 B413 5,694 
386 4,151 B413 6,181 
387 4,310 Total 400 Series 120,366 
390 6,716 Average 400 Series 4,815 
392 5,658 502 270 
302 © eyes 507 928 
314 6,749 S12 eis) 
350 5,260 513 22515 
eee 6,000 546 920 
Total 300 Series 109,187 548 
Average 300 Series 5,459 548 3,009 


Source: Exhibit CN-1l 


CNR explained that properly trained crew have no train handling 
difficulties with long trains. However, there are no plans at present to 


increase the 6,000 foot train length standard as it pervades yard design and 
siding lengths. 


Leiipas 


Train Speed 


The average speed of trains over the CNR system has not changed over 
the last ten years. From coast to coast the average train speed is 29 to 30 
m.p-h. (including all delays - not just average on-line speed), according to 
CNR. 


Normally, CNR attempts to limit the number of train speed changes en 
route. This is because speed changes cause slack and buff forces associated 
with acceleration and deceleration of the train. These forces can cause 
knuckle or draw bar failure which CNR pointed out can result in derailment. 


CNR sets maximum train speed limits and these limits often relate to 
the design of the track. For instance, when the superelevation of a curve is 
designed for a certain speed, a lower train speed can cause hazards and 
increased maintenance. Posted speed limits may, however, be less than track 
design speed for a variety of reasons. CNR also monitors train speed limits, 
1980 results of which are seen in Table 2-48. 


TABLE 2-48 


CNR SPEED CHECK RECORD 


(1980) 
Check by # of checks Violations & 
Radar 12,103 304 2.5 
Chief Dispatcher 10,645 Z 0.02 
Total 22,748 30 Te 


Source: Exhibit CN-69 


As well, train speeds in the 18 to 22 m-p-h. range are avoided, where 


possible, to minimize the occurrence of harmonic roll derailments on jointed 
track. 


Currently, 68 % of all CNR track has a posted speed in excess of 30 
m.p-h. Details follow: 
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TABLE 2-49 


CNR TRACK MILEAGE WITH POSTED SPEED 


(1980) 
Secondary 
Speed Mainline Mainline Branchline Total 
(1) greater than 30 m.-p-h. 6,008.4 SHOWA) Sys 15 ,263.2 
(2) less than 30 m.p-h. 71.2 445.1 6,518.7 7,035.0 
yee lotas 6,079.6 6,142.6 10,076.0 22,298.2 
% Greater than 30 m.p-h. 98.8 92.8 35.3 68.5 


(143) 
Source: Exhibit CN-83 (5.3) 


According to CNR, current and forecast traffic levels pose track 
capacity problems, particularly in western Canada. In this decade, CNR plans 
to spend $2.5 billion in double tracking and terminal expansion to alleviate 
the difficulty. 


Table 2-50 shows that in 1980, 58 out of 455 derailments involved 
trains carrying dangerous commodities. Of the 58 incidents only 39 occurred 
on line where length and speed reductions could have influence. As the major 
hazard to pubic safety has been alleged to be dangerous commodities 
derailments, the maximum potential benefit of length and speed restrictions 
would be 39 incidents per year (all other things being equal), according to 
CNR. 


TABLE 2-50 


CNR TRAIN DERAILMENTS WITH/WITHOUT DANGEROUS COMMODITIES 


(1980) 
On-Line In Yard Total 
(CIDR With D.C; 39 19 58 
(2) Without D.C. 258 139 397 
(3) Total 297 158 455 
% (143) owl 12.0 12,8 


Source: Exhibit CN-83 (3.1) 


Furthermore, of the 455 train derailments in 1980, 18 derailments 
involved 38 injuries, none of which involved the public. All injuries were 
incurred by employees or contractors. No injury was due to dangerous commodity 
leakage. Therefore, according to CN, the impact of train length and perhaps 
speed restrictions could be assumed to have little effect on hazard to public 
life and health, assuming that past performance is the rule for the future. 


Saige es 


2-3-2 Impact of Length and Speed Restrictions 


CNR evaluated the impact of train length and speed restrictions in 
detail. Two basic scenarios were reviewed and compared to the present 
operating conditions. 


“Situation A” involved the analysis of train length and speed 
restrictions in the context of current train service. The average actual 
length of trains was determined and all train length in excess of 4,000 feet 
was assumed to be of two categories (carrying D.C. and not carrying D.C.) in 
the same proportion as is found in existing trains. 


In "Situation B", CNR assumed that dangerous goods traffic would 
be consolidated where feasible and marshalled or "filled out" into trains of 
4,000 feet in length. Situation B therefore created a lesser number of shorter 
and speed restricted or "regulated commodity” trains than did situation A. 


In both situations, the number of “built-up areas" in proximity to the 
track was estimated and the respective distances over which speed would have to 
be restricted to 25 m.p-h. was defined. One track mile was granted for each of 
train acceleration and deceleration. Population in smaller towns was assumed 
to be to 1 mile in length. Census figures for 1976 were used. If the 
distance between speed restricted zones was 3 miles or less, train speed was 
assumed by CNR to be maintained at 25 m.p-h. 


Computer simulations were made for selected track and the physical and 
economic impact was then determined across the system. 


CNR argued that reduction in risk due to train length reduction would 
be “negligible”. According to CNR, a train crew can visually spot hot boxes on 
a train of a 6,000 foot length as is evidenced by the past number of hot boxes 
identified by the train crew. At night and in bad weather there is, of course, 
difficulty for the crew in seeing cars at even very short distances. 


CNR also held that "...we have not been able to identify a safety 


benefit by decreasing speed on track that is properly built, properly 
maintained and operated on to the speed posted." 


Simulations conducted by CNR on the impact of 25 m.p.h. speed 


restrictions in population centers housing more than 500 people indicated the 
following: 


i. ee 


TABLE 2-51 


AVERAGE TRAIN SPEED REDUCTIONS ON CNR DUE TO 25 M.P.H SPEED RESTRICTION 
——$—$—$—$—$—$$—$$ eS ee ee 


(m.p-h.) 
Base Case Situation A Situation B 
(1) Average Speed* i iy ees 35.0 
(2) Speed Change 0 5.8 Zod 
% Change (241) 0 18.6 Pod 


Source: Exhibit CN-1 
*Note: not average for all trains on system. 


Lower average train speed will not pose train handling problems 
according to CNR. For instance, there is no relationship between speed and 
braking efficiency. CNR agreed, however, that at lower speeds the time 
required for a hot box to go to failure would be increased. However, harmonic 
oscillation of certain cars may increase risk of derailment. 


With regard to the relationship between train speed and chance of 
derailment, CNR pointed out that the preponderance of derailments occur below 
10 m-p-h. In 1980, CNR testified that 47 of the 196 (24%) derailments occurred 
at speeds between 20 and 30 m.p-h. 


CNR also expressed the belief that at lower train speeds, motorists 
would be more likely to take chances at level crossings. 


CNR statistics indicate that in 1980 three derailments (0.7% of all 
derailments) were due to excessive speed. 


TABI 2-52 


CNR DERAILMENTS DUE TO EXCESSIVE SPEED 


(1980) 
Normal Speed Derailment Speed # of Cars Derailed Accident Cost 
(m.p-h.) (m.p-h-) ($) 
20 45 4 32,780 
25 30 y/ 104,471 
10 mph slow order 16 3 30), 393 


Source: Exhibit CN-83 (3.7) 


Of the derailments involving more than one car, the speed and number 
of cars derailed was reported as follows: 
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TABLE 2-53 


CNR DERAILMENT SPEED AND CARS DERAILED 


(1980) 
On-Line Yard 
Speed # of Cars Derailed Speed # of Cars Derailed 
(mph) (mph) 

2 4 Z Z 

3 2 Z 3 

8 2 2 2 

9 2 3 5 

12 13 4 3 

1a 3 4 3 

15 3) 4 3 

5S) 2 5 5 

25 4 6 6 

25 18 8 2 

25 3 10 6 

30 5 10 4 (1 DC Car Leaked) 
30 LZ 
38 2 
40 16 
45 9 
45 14 

53 9 

55 Zu 

58 31 (3 DC Cars Leaked) 


sources ‘Exhibiit1CN=830(3).258.6594 6 .4.8305) 


In terms of negative impact arising from train length and speed 
restriction, CNR highlighted: a) increased chance of harmonic oscillation 
derailment; b) plant capacity reduction; c) reduced equipment utilization; and 
d) increased operating and maintenance costs - all of which would translate 
into reduced service and higher rates to shippers. 


Harmonic Oscillation 
eee ee 


CNR argued that one of the major objections to train speed reduction 
to 25 m.p-h. is the increased chance of derailments due to harmonic 
oscillation. Harmonic oscillation or roll occurs when cars with the same 
center to center spacing of trucks as the length of 39 foot (jointed) rail 
travel over that rail at speeds ranging from 10 to 25 m.p.h. It also occurs at 
higher speeds and even on continuous welded rail, but not nearly as 
frequently. Harmonic oscillation can cause derailments. 


The chance of harmonic oscillation is influenced by a number of 
factors. Chance of occurrence increases with: a) higher center of gravity of 
car; b) greater play of the car springs; c) heavier gross car weight; d) 
greater free play in side bearings; and e) poorer track joint condition. 


— 8G Se 


The dangers of harmonic oscillation derailments are increased by the 
fact that jointed rail is found mostly in built-up areas where the speed 
restriction would occur and where population density is highest. 


In the late 1960's and early 1970's, harmonic oscillation was an 
important cause of derailments on CNR. CNR tried to reduce this by: a) 
limiting the frequency of operation in certain speed ranges; b) adding more 
power to improve acceleration; c) improving car springs; d) installing snubbers 


to reduce car sway; and e) restricting speeds to less critical speed ranges on 
curves, where possible. 


CNR presented a past history of harmonic oscillation derailments for 
1979 and 1980 as follows showing an average speed of about 20 m.p-h. 


TABLE 2-54 


CNR HARMONIC OSCILLATION DERAILMENTS AND DERAILMENT SPEED 


1979 | 1980 
# of Cars Loaded or Empty Speed # of Cars Loaded or Empty Speed 
(mph) (mph) 
I E 10 Ys L ) 
1 L 5 1 L 9 
1 E 13) Saati Se 7 L 10 
iL _E L223 1 E 25 
1 L 19 1 E __ 60 
1 L 20 Average Speed = 21.4 
1 E 20m-t 25 
1 E Z20%=.25 
1 E J) 
1 E Zi: 
Average Speed = 19.7 


Source: Exhibit CN-83 (3.9) 


About 70 percent of CNR track is jointed and therefore trains 
operating over the majority of track are prone to harmonic oscillation 
derailment at speeds in the 20 m.p-h. range. 
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TABLEWZ= 0) 


CNR TRACK TYPE AND MILEAGE 


(1980) 
Secondary 
Mainline Mainline Branchline Total 
(1) Continuous Welded Rail 4,181.6 Woes fo IP 615.6 6,380.7 
(2) Jointed Rail 1362-8 4,559.1 8,724.8 1S a6 as 
(3); Total 6,008.4 6,142.6 9,340.4 21,491.4 
% of Jointed (243) 30.4 Tave2. 93.4 1055 


(note: branchline mileage differs with previous mileage given on speed 
postings) 


Source: Exhibit CN-83 (5.2) 
Plant Capacity Reduction 


Plant capacity is reduced by the contemplated train length and speed 


restrictions, according to CNR. Plant, in this context, comprises major yards, 
terminals and track. 


Mainline terminals are designed and oriented to handle trains in the 
order of 6,000 feet in length. Receiving and departure yards would fill more 
quickly if trains were shorter and more frequent. Thereby, significant yard 
congestion would be created with attendent longer “put-through" times and 
greater operating costs, said CNR. 


As well, railway wage agreements permit crews to “book rest" after 
eleven hours on duty which usually translated into 8 to 9 hours of “over-the- 
road" time. Decreased average train speeds due to speed restrictions in built- 
up areas would require additional crew change terminals. These terminals would 
have a bunkhouse, operators and vans with drivers. Apart from the capital 
costs, CNR estimated that the average yearly operations cost would be $338,000 
per terminal plus crew pay for terminal time ($38.71 per crew hour). 


TABLE 2-56 


CNR PLANT CAPACITY REDUCTION EFFECTS 
ane a 


Situation A Situation B 
Mainline Yards Cost $3. oimiliion $2.5 million 
Additional Crew Changes (Number) 50,000 7,000 
Cost of Crew Changes $8.1 million $1.4 million 


Source: Exhibit CN-1 
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CNR testified that track capacity is sensitive to the number of trains 
being handled and is very sensitive to the average running speed of trains 
(including en route delays). "The additional trains would create added meet 
and overtake delays to all trains, and the slowing of regulated trains would 
not only slow other trains, but would add to the compounding of meet and 
overtake delays.” 


CNR testified that “...train operations must compete with track 
maintenance operations for use of the track." Track capacity could therefore 
be increased temporarily by decreasing track maintenance. However, CNR also 
felt that "...this would be extremely unwise because the resulting track 
deterioration would create hazardous operating conditions.” 


Of particular concern to CNR is its track from Edmonton to Red Pass 
which is "...a throat through which traffic to/from both Vancouver and Prince 
Rupert must pass. During the 8 or 9 month period of the year in which track 
maintenance, track renewal, and construction operations also exert capacity 


pressure on the line, train congestion has reached the point where the capacity 
limit must be considered to have been reached, if not surpassed." 


Normally, CNR considers the capacity of a single central traffic 
control track to be 30 to 43 million gross tons per track-mile. The Edmonton 
to Red Pass route carries 50 to 53 million gross tons per track-mile through 
optimizing the performance and size of every train. CNR therefore stated that 
it is “unrealistic” to expect it to handle the additional trains on this track 
that would result from speed and length restrictions. CNR analyses indicated 
that the following reduction in traffic west of Edmonton would likely occur. 


TABLE 2-57 
CNR TRACK CAPACITY REDUCTION 
(million tons per year) 
Situation A Situation B 

West of Edmonton 6.0 2.0 

Source: Exhibit CN-1 

Although CNR does not plan to double track east of Winnipeg until 

after 1990, the contemplated train length and speed restrictions may require a 
double tracking program for northern Ontario before the end of the decade. The 


double tracking program west of Winnipeg may also have to be accelerated. 


Reduced Equipment Utilization 


Train length and speed restrictions would reduce the utilization of 
CNR's equipment (cars, locomotives and cabooses). 


",..-eimmediately upon implementation, car shortages in all commodities 
will develop and extreme car shortages will result for the regulated 
commodities.” Reduced car utilization would occur due to the combination of 
lengthened over-the-road times and increased put-through times in terminals. 
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The greater number of shorter trains for the same traffic volume, the longer 
running time and the yard congestion would all contribute to a deterioration in 
diesel locomotive utilization, said CNR. For the same reasons, additional 
cabooses would be required. 


CNR analyses demonstrated the following impact on equipment 
utilization: 


TABLE 2-58 


CNR EQUIPMENT UTILIZATION IMPACT 


Situation A Situation B 
1. Additional Cars (#) 5,600 2200 
Annual Car Cost (S$million) 42.0 16<5 
2. Additional Locomotives (#) 65 25 
Annual Locomotive Cost (Smillion) 143 Sia. 
3. Additional Cabooses (#) 15 50 
Annual Caboose Cost ($million) hes 0.9 


Source: Exhibit CN-1 
Increased Operating and Maintenance (0 & M) Costs 


Implementation of the train speed and length restrictions would 
increase CNR O & M costs. Main cost elements include: a) decreased crew 
utilization; b) additional fuel bill; c) greater car, locomotive and caboose 
maintenance costs; and d) lost on-time passenger train performance bonuses. 


The increased number of trains would require a sudden large 
requirement for new train crew. CNR testified that trains would have to be 
cancelled until new employees are recruited and trained. As described earlier, 
crew related facilities would also have to be enlarged. 


Train crews are paid on a mileage basis for mainline operations plus 
payment made on an hourly basis for initial and final terminal time. Rates of 
pay essentially are based on a wage per mile or equivalent mile. Reduced 
speeds therefore would result in crews spending more time working for the same 
pay- As well, CNR would have to pay more due to additional train-miles. 


Fuel efficiency would decrease as a result of increased fleet size and 
lower motive power utilization, according to CNR. 


Increased number of locomotives, cars and cabooses, would require 
additional maintenance personnel and an expansion of maintenance facilities. 


VIA Rail Canada would be affected in terms of increased passenger 
train running times due to interference and delay arising from more frequent 
and slower freight trains on the system. There would be little effect on 
passenger service in Western Canada, however, the impact on passenger train 


running times in other selected areas was presented by CNR as seen in 
Table 2-59. 
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TABLE 2-59 


PASSENGER TRAIN RUNNING TIME INCREASES 


Situation A Situation B 
Route Segment # trains/day Time (min.) Time (min.) 
Halifax -- Montreal 4 250 250 
Montreal -- Toronto 18 150 65 
Montreal -- Capreol i2 50 10 
Toronto -- Sarnia/Windsor 18 80 70 
Toronto -- Fort Erie 6 45 15 
Toronto -- Capreol Z 30 10 


Source: Exhibit CN-1 


As well, VIA's car and locomotive cycles would deteriorate and this 
would restrict their ability to increase service during peak demand periods. 
VIA would also have to forego leasing standby locomotives from CN for peak 
(holiday) services. 


CNR claimed that as much as $3 million in on-time performance 
incentives would be lost. There may also be a loss of passenger train 
patronage due to longer transit times. 


CNR was not willing to make commitments to VIA Rail to ensure that 


motive power would be assigned them on a priority basis if length and speed 
restriction recommendations were implemented. 


Summary Impact to CNR 
The summary impact of train length and speed restrictions is itemized 


in Table 2-60. From this, CNR concluded that imposition of restrictions as 
stated by Grange J. would force them to institute the Situation B system. 
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TABLE 2-60 
TRAIN LENGTH AND SPEED RESTRICTION IMPACT 


IMPACT AREA Situation A Situation B 


1. SELECTED PHYSICAL FACTORS 


a) Reduction in Av. Train Speed (mph) 5.9 2ef 
b) Additional Cars (#) (CNR) 4,200 1,650 
(Others) *** 1,400 550 

(Total) 5,600 2,200 

c) Additional Locomotives (#) 65 25 
d) Additional Cabooses (#) 75 50 
e) Additional Fuel (million gallons) 13.6 5-0 


2. CNR ECONOMIC FACTORS (S$ million per year in 1981 dollars) 


a) Additional Train Crew Costs Di. 9.7 
b) Additional Major Yard Costs SIS 205% 
c) Additional Crew Change Terminal Costs Sel 4 
d) Cost of Reduced Car Utilization (to CN) 42.0 16.5 
e) Cost of Reduced Car Utilization (others) 14.3 Ine 
f) Cost of Reduced Caboose Utilization peas 0.9 


g) Cost of Additional Maintenance 


Car Repair ($ 1,980/yr/car)*** 825 Biss 

Car Service ($ 402/yr/car)*** 1.6 0.7 
Locomotive Repair ($ 73,754/yr/unit) 4.8 ss 
Locomotive Service ($ 22,126/yr/unit) 15 On 
Caboose Repair ($ 1,980/yr/unit) 0.2 0.10 
Caboose Service ($ 402/yr/unit) 0.03 Oagl2 
Sub-Total** 16.5 6.5 

h) Passenger/Incentive BO) 360 
i) Additional Fuel — 7 1320 5c 
Total Cost to CNR (millions of $ yr.) posers SIN 0% 


* reported as 3.5 on page 3-96 of CN-1 and 2.5 on page 3-88, 2.5 assumed to 
be correct hence total cost is 51.0 not 52.0 as reported on page 3-96 


** may not add exactly due to round off 
**k note cost to other car owners not included herein. 


Source: Exhibit CN-1l 
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Shipper Impact 


CNR gave evidence that service will deteriorate in general across 
Canada as a result of implementing the length and speed restrictions. 
Capacity to handle traffic will thereby be reduced by up to 6 million tons per 
year as seen in Table 2-57. "To cope in a practical way with the operational 
problems which will ensue it will be necessary for us (CNR) to issue 
restrictions or embargoes on the movement of all dangerous commodity.” 


Apart from this reduction in service, CNR would pass on the capital 
and operating costs associated with train length and speed restrictions to the 
shippers of regulated commodities. 


TABLE 2-61 


REGULATED COMMODITY RATE INCREASES* 


Situation A Situation B 
Percentage of Current Regulated 
Commodity Gross Revenue 702 Sirs 


* Note: CNR testified that there would be further rate increases due to longer 
term costs and capital improvements. 


Source: Exhibit CN-1 
2-4 Alternatives 
2-4-1 General 


CNR presented alternatives to the action recommended by Grange J. 
These alternatives are essentially predicated on a redefinition of the 
dangerous commodities which would be subject to special rules. 


2-4-2 Alternative to Red Book Definition of Dangerous Commodities 


Previous analyses were based on the definition of dangerous 
commodities in accordance with the CTC "Red Book" list. CNR pointed out, 
however, that a list of 34 "Special Dangerous Commodities) (SDC) was approved 
by the CTC Dangerous Commodity Technical Review Committee in September, 

1979. This list comprised those commodities viewed to be of an “insidious 
nature", the release of which would have the potential of causing death or 
severe injury to many and which could encompass a large area in the event of a 
release. The list of SDC's is found in Table 2-62. 


* 
A Committee consisting of senior representatives of CTC etait, .GNR.) GER, 
ONR and the Canadian Railway Labour Association. 


56 = 


TABLE 2-62 


LIST OF SPECIAL DANGEROUS COMMODITY 


COMMODITY CLASSED AS 
Anhydrous Ammonia Nonf. C.G. 
Bromacetone, liquid Pols. A’ 
Butadiene, inhibited F. CG. G. 
Carbon Monoxide F.C. G. 


Chlorpicrin and nonflammable, non-liquefied 


compressed gas mixtures Pois. A. 
Chlorine Nonf. C.G. 
Chlorpicrin and Methyl Chloride mixtures Pois. A. 
Cyanogen Bromide Pois. B. 


Cyanogen Chloride containing less than 0.9 


percent water Pois. A. 
Cyanogen Gas Pois. A. 
Ethyldichloroarsine Pois. A. 
Fluorine F. C. G. 
Hexaethyl Tetraphospate and compressed 

gas mixtures Pois. A. 
Hydrocyanic Acid, liquefied Pois. A. 
Hydrocyanic Acid (prussic) liquid Pois. A. 
Hydrocyanic Acid solutions Pois. B. 
Hydrogen Sulphide F. C. G. 
Lewisite Pois. A. 
Methyldichlorarsine Pois. A. 
Mustard Gas Pois. A. 


Nitrogen Tetroxide, liquid Pois. A. 
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TABLE 2-62 (continued) 
Nitrogen Tetroxide-Nitric Oxide mixture 


containing up to 32.3 percent weight Nitric Oxide Pois. A. 


Organic phosphates, n.o.s. mixed with 


compressed gas Pois. A. 
Penylcarbylamine Chloride Pois. A. 
Phenyldichlorarsine, liquid Pois. B. 
Phosgene (Diphosgene) Pois. A. 
Poisonous Liquid or Gas, n.o.-s. Pois. A. 
Sulphur Dioxide Nonf. C. G. 
Sulphur Hexafluoride Nonf. C. G. 
Sulphuryl Fluoride . Nonf. C. G. 
Tear Gas Material, liquid or solid, n.o-s. Irr. 


Tetraethyl Dithio Pyrophosphate and 
compressed gas mixtures Pois. A. 


Tetraethyl Pyrophosphate and compressed 
gas mixtures Pois. A. 


Source: Exhibit CN-1 pages 4 - 9 and 4 - 10 
2-4-3 Alternative to Equipment Retrofit Recommendation 


CNR reiterated that "...existing regulations already cover the timing 
for retrofit of Specification 112, 114 and 105 tank cars with double shelf 
couplers, specification 112 and 114 tank cars with head shields and thermal 
protection and Specification 111 and 114 tank cars handling regulated 
commodities with bottom fitting protection.” 


Proposed Equipment Alternative 
CNR suggested the following: 


a) Equip all tank cars involved in the transport of Special 
Dangerous Commodities with roller bearings, and equip all such 
cars with double shelf couplers, head shields, thermal protection 
and bottom fitting protection as dictated by the nature of the 
commodity. Equip all other car-types involved in the transport of 
Special Dangerous Commodities with roller bearings. 


b) Time frame for this alternative to be developed by RTC in 
conjunction with the owners and lessors of the car affected. 
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According to CNR, the risk reduction of implementing this proposal 
would materialize in minimizing the potential of: a) overheated bearings; and 
b) release of insidious dangerous commodities. There would be no reduction in 
carrier efficiency or service assuming “realistic” time frames are provided. 


CNR pointed out that it does not own or lease tank cars involved in 
this alternative and therefore it would incur no costs associated with tank car 
retrofit. It did estimate an owner cost of $16 million in conjunction with 
retrofitting 1,200 105 tank cars with roller bearings. 

2-4-4 Alternative Train Operations 


Two alternatives referred to as "Situation C" and “Situation D" were 
developed essentially as corollaries to the previously defined "Situation B". 


Situation C 


This alternative assumes that special dangerous commodities would be 
marshalled on 4,000 foot trains and operated at 25 m.p.h. through built-up 
areas. Detailed analyses were carried out for this alternative with results as 
shown in Table 2-63. 

TABLE 2-63 
TRAIN LENGTH AND SPEED RESTRICTION ECONOMIC IMPACT 
Fe ee 
(Train Operations Modified) 


($ million per year) 


Situation B Situation C 

1. Additional Train Crew Costs 9.7 4.6 
2. Additional Major Yard Costs 2.5 fa 
3. Additional Crew Change Costs 1.4 0.8 
4. Reduced Car Utilization (to CN) 16.5 8.2 
5. Reduced Locomotive Utilization 5e> 2.6 
6. Reduced Caboose Utilization 0.9 OFZ 
7. Additional Maintenance 6.5 3.1 
8. Lost Passenger Incentive 3.0 a 
9. Additional Fuel 5.0 2.4 

5.0) 21.9 


Source: Exhibit CN-1 


The effect of applying the train length and speed restrictions to the 
trains carrying the 34 SDC's and modifying operations accordingly reduces the 
cost of compliance for all D.C.'s by better than 50%. 


Although Situation C offers this overall cost reduction relative to 
Situation B, the increased rate effect more than doubles, as the costs would be 
passed on only to the shippers of the aforesaid 34 $.D.C.'s. Rate increases to 
these shippers would be 90% as compared to 35% under Situation B. As with 
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Situation B, the turnaround times of shipper-supplied equipment would 
increase. To meet today's traffic level, CNR estimated an additional 200 
industry cars would be required for Situation C (1,200 in Situation B) for a 
cost of $13 million in addition to the rate increase. CNR expressed concern 
that these additional costs may tend to force the shippers of the more lethal 
commodities to use other transportation modes, “thereby reducing rather than 
improving over-all safety." 


Situation D 


This scenario, chosen by CNR for analysis, provides that special 
dangerous commodities be marshalled to the front-end of trains buffered from 
the locomotives by five roller bearing cars carrying non-dangerous 
commodities. CNR claimed that such an arrangement would eliminate the argument 
for length and speed restrictions. 


All tank cars in the special dangerous commodity block would be 
equipped with shelf-couplers, head shields, thermal protection and bottom 
fittings appropriate to the commodity being carried. 


CNR submitted that "...the risk reduction offered by this alternative 
is equal to the related objectives of the Grange report." 


The major cost item of this alternative would be the additional 
marshalling requirements. New terminal handling procedures would be as follows 
for cars containing S.D.C.'s. 


(a) At Industrial Support Yards 


- Special dangerous traffic would arrive on switchers from industries 
in the order in which they were picked up at the sidings. 


- The cars of special commodities would be set aside on a designated 
track at the industrial support yard, pending furtherance by transfer to a 
major yard. 


- Five buffer cars equipped with roller bearings would be switched out 
from other traffic in the yard and held first up on a convenient track. 


- When the inter-yard transfer is made-up, the special regulated 
traffic would be moved (with the buffer cars) from its designated track and 
placed on the head of the transfer. 


- The transfer would leave the yard with the special dangerous traffic 
marshalled five cars behind the motive power. 


(b) At Major Yards 


- Trains and transfers would arrive with special dangerous traffic 
marshalled five cars behind the motive power and would yard on an available 
receiving track. 
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- After the mainline power is cut off and sent to the shop, a yard 
engine would remove the special dangerous traffic and place it on a track 
designated for these commodities. 


- The buffer cars would be placed back on the train to await normal 
processing of the train. 


- When an outbound train which would handle some of these cars has 
been made up, the cars of special commodities which are destined for this train 
would be switched out of the special commodities track by yard engine, and 
moved onto the head end of the outbound train. 


~ Five buffer cars equipped with roller bearings (which were 
previously switched out during the course of the train make-up) would be placed 
ahead of the cars of special dangerous commodities. 


- The train would undergo brake tests and inspection and depart with 
the special dangerous commodities marshalled five cars behind the motive power. 


Additional costs associated with Situation D were identified by CNR as 
$443,280 for extra switching; $6.5 million for extra yard track; industry costs 
due to increased tank car cycles (not identified). CNR estimated in aggregate 


that the impact on S.D.C. shipper rates would be only 7 to 10% as compared to 
90% in Situation C. 


Apart from added capital and operations costs, CNR pointed out several 
negative aspects of this alternative. Over the last five years, approximately 
35% of all crossing accidents involved a vehicle hitting the train and in 86% 
of those cases, the point of impact was within the first 10 cars on the train. 


As a result, concern was expressed about marshalling S.D.C.'s to the front-end 
of the train. 


In summary, although CNR analyzed these two train operation 
alternatives, CNR did not accept them "...as being viable solutions." 
“Neither of the situations reviewed would provide a more meaningful method of 
transport, as related to safety, than that currently in place." "With the 
equipment modifications envisioned and underway, our (CNR's) continuing 
improvement in car miles per hot box, our system of hot box detection expanding 
and improving in quality, it is submitted that our (CNR's) current method of 


operation is capable of transporting the 'Special Dangerous Commodities' in a 
safe and efficient manner." 
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2-5 Miscellaneous Data 
TABLE 2-64 


GROSS TRAILING TONNAGE (000's) 


1976 1978 1980 
Edmonton to Swan Landing 28 ,639 37,450 46,537 
Swan Landing to Red Pass 52), 207 41,086 50,300 
Source: Exhibit CN-18 

TABLE 2-65 


DERAILMENTS AT SPEEDS 


BETWEEN 20 - 30 m.p-h. 


Speed (m.p-h.) # 
20 7 

21 - 24 3 

Z ey 

26 - 29 0 

30 20 
Total 47 


Source: Exhibit CN-19 
TABLE 2-66 


CNR DERAILMENT TRENDS 


1976 1977 1978 1979 1980 
# of Derailments* 1,026 873 688 623 455 
Cost of Reportables** (S$ million) 11.6 |W bess} 105 RRS 26.8 19.6 
* includes CTC non-reportable 
* Exhibit CN-10 
** Exhibit CN-27 
TABLE 2-67 


INJURIES DUE TO RELEASE OF PRODUCT IN DERAILMENT 


D.C; Cause # people Degree 
1976 Gasoline employee failure 3 minor injuries 
1977 Chlorine in derailment 9 motorists brief hospitilization 


empty tank (broken rail) 


Source: Exhibit CN-30 
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TABLE 2-68 


COMPARISON OF CNR SAFETY RECORD 


(FRA reportable accidents per million train miles) 
1976 1977 1978 1979 1980 
U.S. Carriers 
(Average) T4551 16.80 oS eis N/A 
CPR 6. DY, 4.97 biaesy eT al 5.34 
CNR dod 6.94 Geo 6.89 523 
CNR Rank 3rd 3rd 3rd 3rd lst 
Source: Exhibit CN-31 
TABLE 2-69 
CAR INSPECTION & REPAIR WORK FORCE TRENDS* 
1976 1977 1978 1979 1980 1981** 
Inspections 819 850 868 898 882 896 
Repairs In L05 i141 L239 1yws.83 leg335 NS 
Total 1,924 1,991 21017 2,281 Dedleh 2 o241 
* equivalent work force based on man-hours at 1,700 hours/year 
** year to date March 31/81. 
Source: Exhibit CN-67 
TABLE 2-70 
SPEED OF DERAILMENTS OF MORE THAN 
ONE CAR (1980) 
DC. 
Speed Derailments # of Cars Derailed Average/Derail Release 
# yi 
Oto 10 162 6345 614 3.79 1 der. 4/cars 
11 to 20 28 12720 77 6202 = 
Zh EGT 0 22 8.6 215 9.77 = 
31 to 40 i 6.7 248 14.59 = 
41 to 50 16 6.3 220 13475 = 
51 to 60 10 3.9 95 9.5 1 der. 3/cars 
61 to 70 0 0.0 0 0) cae 
71 to 80 0 0.0 0 0 = 
81 plus 0 0.0 0 8) 
Total 255 100 1,569 ey oe = 
Source: Exhibit CN-68 
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3-0 CANADIAN PACIFIC RAILWAYS 
3-1 Car Equipment 
3-1-1 Equipment Status 


The total rail car fleet owned and leased by and assigned to CP Rail 
(hereafter CPR) numbered 73,607 cars in 1980, of which 32,645 are equipped with 
roller bearings. Apart from 130 tank cars in non-revenue service, CPR neither 
owns nor leases tank cars which could be employed in dangerous commodity 
service. 


In 1980, CPR carried 91,871 carloads of dangerous commodities (86,754 
in 1979). 


Since 1975, the number of cars in the CPR fleet has decreased by 7 
percent. During the last five years, the number of plain bearing cars has 
decreased. The current proportion of roller bearing cars is 38.8 percent of 
the cars owned and leased by CPR. 

TABLE 3=1 


CPR CAR FLEET TRENDS 


Year-End Owned Leased Total 
1975 73,188 DOr 76,810 
1976 (LSTA he: 5,943 76, 136 
1977 67,025 7,264 74,289 
1978 6 $3 8s ke 6,947 72,260 
£979 64,437 75390 TAS Ole 
1980 G2, 2 8,620 Abe 3 L2 


Source: Exhibit CP-12 pages 7(a) to 7(e). 


The trends in the composition of the CPR car fleet by car type are 
found in Table 3-2. 
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TABLE 3-2 


CPR CAR FLEET COMPOSITION TRENDS* 


(Year-End) 
Car Type DOTS 9 CREO ew Leliig gai ee ee 
Box KO 250 «37.4888 9-35;,783.0 B453915 23,954 32,785 
Reefer 758 714 697 679 544 533 
Hopper 11,766. . 13,423 14,298. 13,5886... .14,080 14,979 
Gondola 8,207 8,151 7,836 14,507 7,340 7,354 
Flat 7,956 T5993 7,485 7,346 7,283 rae Fe 
Tank 68 24 13 8 0 0 
Other 3,289 4,420 4,282 3,364 3,298 3,214 
Non-Revenue** 4,696 3°925 3,895 5,079 Dy290 5,214 
Total 16,610 “70,196 ~~ 74,289" 72526088 FG G27. Fil Nes 02 


*Note: Data for 1975 - 1980 from schedule 27 CPR annual reports to the CTC. 
** Includes cabooses. 
Source: Exhibit CP-12 pages 7(a) to 7(e) 


* includes cabooses 


Present composition of the CPR car fleet by bearing and car type is 
found in Table 3-3. 
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TABLE 3-3 


CPR FLEET BEARING COMPOSITION BY CAR TYPE 


(1980) 
Car Type # of Cars # R/B* # P/B % _R/B 
Box S247 05 iy20S 25,582 22.0 
Reefer DoS 422 ji 79.2 
Hopper 14,979 7,745 7,234 51.7 
Gondola 13 54 4,178 S76 56.8 
Flat 8,646 Igoa9 T5307 84.9 
Stock 859 Z 857 0.2 
Ore 1,002 0 1,002 0.0 
Non-Revenue 5,214 823 1,002 15.8 
Total TIS7 2 2 LL 43,650 38.8 


Source: Exhibit CP-12 page (8) car age distribution data as of Dec. 31/80. 
* estimates of + 25% in some (unspecified) cases. 

All cars acquired by CPR in the last five years were roller bearing- 
equipped. Most cars that were retired in this period were plain bearing-— 
equipped. Details are in Table 3-4. 

TABLE 3-4 


CPR FREIGHT CAR ACQUISITIONS/RETIREMENTS 


1976 1977 1978 1979 1980 
Acquisition 641 459 457 405 521 
Retirements 3,753 3,599 2,900 1,500 2,098 
Net Change (Cou 2 eee (OIG) C2 443), Gl 09 Sem S77) 


Source: Exhibit CP-12 page 12. 


The current average age of the CPR car fleet is in excess of 22 years 
as determined from the car type-age distribution found in Table 3-5. 
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TABLE 3-5 


CPR CAR FLEET AGE BY CAR TYPE 


(1980) 
Car-Type aS) -6=10M biol 56-20 21-25 26-30 Over 30 Total 
Box 819 590° <1,606. 3,377 PR85885. «9,999 7 8509mEs 20755 
Reefer = = 411 22 = oi = BRIS) 
Hopper 264 1,181 e183) 285 eel a yee ly) ALIVE S979 
Gondola 346 S31F 414669 242 Loo 633 90438407 7354 
Flat 557 2), 6190081495 9 1539 eel 5 553 608 8,646 
Ore = 60 196 . Toy, 45 504 1,002 
Stock - = = = I Es) = 684 859 
Non-Revenue 5505, 197 __ 204 Pals l2e4 Se: OPLES OF 2UA 
Total 7,996" 45978 8,764 63611 135565" 145202 915,656 71e372 


Source: Exhibit CP-12 page 8 


Note: Cars owned and leased. 


Within the next five years CPR plans to retire 7,498 plain bearing 
cars and 1,678 roller bearing cars. 
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TABLE 3-6 
CPR FREIGHT CAR RETIREMENT FORECAST 


(1981 to 1985) 


Car-Type SELES R/B Total 
Box Diy ow 567 5,694 
Stock 261 ¥ 261 
Reefer = 17, by 
Hopper 736 207 943 
Gondola SL 626 937 
Flat 22h 261 482 
Woodchip 42 0 42 
Non-Revenue 800 2 800 
Total 7,498 E678 9,176 


Source: Exhibit CP-12 page 9 


Apart from its own cars, CPR has a daily average on-line car count of 
3,800 U.S. railway cars, 2,400 Canadian cars owned or leased by other railways 
and 10,800 privately owned cars (note: 6,000 per day or 35% of the non-CPR cars 
are tank cars mostly owned by a few tank car leasing companies). CPR has no 
direct control over the bearing type or condition of the foreign cars. The 
disposition of these cars in terms of car-miles and bearing type are itemized 
in Table 3-7. 
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TABLE 3-7 


CAR MILEAGE ON CPR BY CAR TYPE 


(millions) 

Car-Type LOLS Loe 1980 
Flat 317.96 3220705 332.43 
Gondola 187.67 194.78 179.42 
Hopper —- Open 72290 Vilieto 70.08 

- Covered 91.22 91.10 95.24 
Stock 13-28 8.23 10.90 
Reefer 20.32 18.74 Hie LS 
Box 616.72 622.22 606.75 


Source: Exhibit CP-12 page 10 (does not include all cars). 

In terms of the utilization of its fleet, CPR reported that plain- 
bearing car-miles per year are decreasing in favour of an increase in roller 
bearing car-miles. 

TABLE 3-8 
CPR CAR FLEET UTILIZATION BY BEARING TYPE 


(millions of car-miles) 


Bearing Type LOTS 1979) 1980 
(1) R/B Use 796 831 
(2) P/B 749 724 ele 
(3) Total 1,484 1,520 bos 
% R/B (1 + 3) 49.5 52.4 55:63 


Source: Exhibit CP-2 page 5. 
Note: only car miles for CPR owned/leased cars. 


Based upon the conversion of 1,200 plain bearing cars per year to 
roller bearing and considering planned retirements (estimate of 1, 200spiain 
bearing cars per year of which more than half are box cars) and planned 
acquisitions, CPR forecasted that by year-end 1985, the proportion of roller 
bearings in its fleet would rise to 65 percent, as seen below: 
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TABLE 3-9 
CPR FORECAST OF ROLLER BEARING FLEET 1981-85 
ree a ee 


OWNED, LEASED OR EXCLUSIVELY OPERATED* BY CP RAIL 
en ees 


Year-End Total Fleet Roller Bearing Percent R/B 
1981 68,541 S551 95 Sing 
1982 68,131 378335 54.8 
1983 67,261 39,015 58.0 
1984 66,956 41,260 61.6 
1985 66,306 43,160 65.1 


Source: Exhibit CP-2 page 7. 


* Includes BC Hydro, Federal Government, Provincial Governments and Leased 
Cars. 


3-1-2 Roller Bearing Retrofit 


CPR pointed out that dangerous commodities are transported not only in 
tank cars but also in box cars, flat cars and covered hoppers. Of the 
1,989,000 cars in the North American fleet about 29 percent are plain bearing, 
according to CPR. Of the cars that could carry dangerous commodities, the 
percentage that are plain bearing is seen below: 


TABLE 3-10 
BEARING STATUS OF CARS IN THE NORTH AMERICAN 


FLEET THAT CAN CARRY DANGEROUS COMMODITIES 


(1980) 
Car Type Number % Plain Bearing 
Tank 211,500 32 
Flat 181,000 5 
Box 55 17500 36 
Hopper 343,000 fa 


Source: CPR testimony. 
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CPR contended that in order to comply with Recommendation 1 of the 
Grange Report, all of its plain bearing cars would have to be retrofitted with 
roller bearings and up to one quarter of the U.S. cars entering Canada would 
have to be rejected at the border. 


According to CPR estimates, the cost to convert the total North 
American fleet is $5.4 billion, $3.4 billion of which would relate to cars that 
could carry dangerous commodities. This could not be done quickly and would 
take in excess of ten years to complete at present capacity conversion rates 
and acquisition and retirement forecasts. CPR felt, however, that the North 
American fleet, after 1990 would approach a total roller bearing status. 


CPR explained that for some time there has been considerable debate in 
North America over the cost-effectiveness of roller-bearing conversion. CPR 
has considered the related benefits of reduced: maintenance; bearing failure; 
fuel requirements; train delay; derailment costs; as well as the benefits 
accruing from improved safety and CPR has concluded that roller bearing 
conversion is feasible. In fact, CPR presently calculates the rate of return 
of the process to be about 12 per cent. (Source CP-6). 


CPR plans voluntarily to continue its plain bearing conversion 
program. Since 1974, CPR has converted 7,250 plain bearing cars at a current 
cost of about $41 million. the rate of conversion at CPR has been sizeably 
greater than that chosen by CNR in the last two years. 


TABLE 3-11 
CPR PAST AND PLANNED PLAIN BEARING 
CONVERSION PROGRAMME 


1979 1980 1981 1982 1983 1984 


# of cars 
converted 1,335 1,040 875 N/A N/A N/A 


Source: CP Rail response to CTC information request of January 26, 1981, 
Section A3. 


Similarly to CNR, the CPR claims that it is limited in its ability to 
perform conversions. CPR's conversion capacity is no more than 2,500 cars per 
year. This limitation is due to: a) wheel shop capacity; b) shop track 
availability; c) access to skilled man-power; d) supply of roller bearings 
and axles; and e) mechanics of getting specific cars out of service to be 
converted. At 2,500 car sets per year, the regular supply of wheels for normal 
freight operations would be severely stressed. Roller bearing retrofits could, 


however, be accomplished by National Steel Car in Hamilton and Hawker Sidley in 
Trenton, N.S. 


CPR has elected to convert integral side frames on those cars that 
were manufactured after January 1, 1950, as is permitted by AAR rules when 
converting plain bearing cars to roller bearing status. This is contrary to 
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CNR's decision to employ the more expensive route of installing new truck sides 
and bolsters. CPR, unlike CNR, felt that there was no difficulty in hot box 


detectors identifying overheating on a roller bearing in an integral side 
frame. 


Taking into account future retirements, acquisitions and conversion 
possibilities, CPR estimated that it would take more than ten years to obtain a 
complete fleet of roller bearing equipped cars and thereby be in a position to 
comply completely with Recommendation 1 of the Grange Report without major 
operational changes. Based on CPR's maximum internal conversion capacity, 
25,000 cars could be retrofit with plain bearings in ten years. The cost of 
converting all of the existing plain bearing cars would be about $380 million, 
comprising $142 million for 25,000 straight conversions and $238 million for 
15,000 retrofits by truck replacement. 


CPR stated that it has made a number of technical improvements to the 
plain bearing journal box components such as a redesign of lubricator pads, 
ensuring each of the brasses supplied are geometrically true, improving journal 
box seals and instituting the use of very low ash content lubricating oil. 
(note: CPR oil now contains 1/10 of the ash permitted by AAR). 


Apart from technical improvements, CPR felt that prevention of bearing 
distress through sound supervision, instruction and maintenance practices is 
very important. A poster campaign has been initiated in this regard. CPR also 
has an updating educational program for carmen and a library of audio-visual 
and video-tape refresher lessons. With regard to maintenance, CPR explained 
that roller bearings need no maintenance in the field, however, plain bearings 
do. CPR has also investigated two new British plain bearings and a sleeve 
bearing with a view to improving plain bearing performance. 


With regard to bearing performance, comparisons were made by CPR 
between plain and roller varieties. When a plain bearing loses lubrication, 
heat develops and the lead in the brass effectively becomes a lubricant for 
some time. When the journal burns through the brass, or the brass 
disintegrates, the journal moves under the steel wedge and the rate of heat 
generation increases as lubricating qualities decrease. In the case of a 
roller bearing there is no intermediate lubrication as there is no brass (no 
lead) and therefore the chance is greater of roller bearing burn-off at a 
faster rate than plain bearing burn-off. 


In the case of roller bearings, the suspected overheated condition is 
verified by CPR in a certified wheel shop. In the case of plain bearings, the 
car with the distressed bearing is set out en route and a field crew examines 
the brasses, lubricator pads and the journal itself. In this way, every hot 
box that is identified is reported on CPR and a form is sent to CPR's system 
office every month. Information provided by this form is analyzed to determine 
whether bearing problems are increasing in any particular area. 


Since the end of 1977, CPR has reported all hot box occurrences to the 
AAR regardless of when they occurred and regardless of the degree of severity 
of each occurrence. 
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Each quarter, the AAR forwards to the Chief Operating Officer and 
Chief Mechanical Officer of all member lines a statement of hot box occurrences 
and bearing performances. The report also indicates the cause of each hot box. 


Bearing Performance Considerations 
CPR stated that "There is no doubt that the overall performance of 


roller bearings is greatly superior to plain bearings.” Industry experience is 


that plain bearings are twenty times more likely to develop bearing problems 
than roller bearings. 


Bearing performance growth since 1970 as measured by car-miles per hot 
box incident are seen in Table 3-12. 


TABLE 3-12 


CPR BEARING PERFORMANCE 


Hot Boxes 
Millions of 
Millions of Car-Miles 

Year R/B P/B Total Car-—Miles* Per Hot Box 
1970 31 505 536 1,592 2.94 
1971 35 510 545 1,657 3.04 
1972 44 635 679 105759 2.59 
1973 20 633 653 12770 2274 
1974** 73 928 1,001 1,842 1.84 
1975 16 15051 1,067 1,782 leew! 
1976 27 1,057. 1,084 1724 1.59 
1977 is 1,184 14.197, A AF gd 1.48 
1978 42 1,495 L587 1,844 120 
1979 35 127 LG? 1,882 62 
1980 43 487 530 1,876 S54 


Source: Exhibit CP-2 page 6. 


* Derived and may not be exact. 


** As of 1975 the reporting basis of hot boxes changed, prior to 1974 not all 
hot boxes were recorded. 


For more recent years, CPR has maintained records which allow the 


segregation of bearing performance of its cars by bearing type, as seen in 
Table 3-13. 
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TABLE 3-13 
CPR BEARING PERFORMANCE BY BEARING TYPE 
at sven tear ese eas rar reine ah tt asdecteae 


(note: only CPR owned/leased cars) 


Million Car-Miles 


Hot Boxes Million Car-Miles Per Hot Box 
Year P/B  R/B Total  P/B R/B Total P/B  -R/B_—_‘Total 
1978 1,369 ays 1,401 749 135 1,484 Oe, 250m 1206 
1979 1029 26 1,055 724 796 1.20 0-70 30.6 1.44 
1980 432 28 560 672008831 13503 1356" °29.7 2.68 


Source: Exhibit CP-2 page 5. 


Information was provided for bearing performance of foreign cars on 
CPR; overall AAR performance data was also supplied. 


TABLE 3-14 
BEARING PERFORMANCE BY BEARING TYPE FOR FOREIGN CARS ON CPR* 
ee ee 


Hot Boxes 


Million 
Million Car-Miles 
Year P/B R/B Total Car-Miles Per Hot Box 
1978 126 10 136 361 2-365 
1979 98 9 107 368 3.44 
1980 55 LS 70 375 5.36 


* Note: Foreign cars on CPR have a greater proportion of roller bearings than 
is prevalent in the CPR fleet. CPR estimated that 80% of those 
foreign cars are roller-bearing equipped. 


Source: Exhibit CP-2 page 5. 
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TABLE 3-15 
AAR AVERAGE BEARING PERFORMANCE BY BEARING TYPE 


(Millions of Car-Miles Per Hot Box) 


Year Plain Bearing Roller Bearing 
1978 0.80 14.3 
1979 0.65 1555 
1980 0.71 16.2 


Source: Exhibit CP-2 page 5. 


Assuming that 80 percent of the foreign car-miles on CPR are, in fact, 
roller bearing, the system bearing performance can be determined as seen in 
Table 3-16. 


TABLE 3-16 


ESTIMATE OF BEARING PERFORMANCE ON CPR 


1978 1979 1980 
Hot Boxes 
(1) P/B CPR 1,369 1,029 432 
(2) P/B Foreign 126 98 55 
(3) P/B Total 1,495 LZ 487 
(4) R/B CPR 32 26 28 
(5) R/B Foreign 10 9 15 
(6) R/B Total 42 55 43 
(7) Grand Total 1 aos W7/ PSl6zZ 530 
Car-Miles (millions) 
(8) Foreign Total 361 368 375 
(9) P/B (20% of 8) 72 74 ies 
(10) R/B (80% of 8) 289 294 300 
(11) P/B CPR 749 724 672 
(12) R/B CPR Pests. 796 831 
(13) (9 + 11) Total P/B 821 798 747 
(14) (10 + 12) Total R/B 1,024 1,090 DSi 
(15) (13 + 14) Total All T, 845 T, 888 By) 
Bearing Performance (million car-miles per hot box) 
C16) (137 3)2/P/ 5 0.55 0.71 1.53 
(17) (14 + 6) R/B 24.38 3114 26.30 
(18) (15 + 7) All Bearings aa ihy lor Piab2e ~ See 


Source: Exhibit CP-2 page 5. 
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CPR also provided data pertaining to the number of journal burn-offs 
as shown in Table 3-17. 
TABLE 3-17 


CPR JOURNAL BURN-OFF FREQUENCY 


Million 
Car-Miles 
Million of Per 

Year R/B P/B Unknown Total Car—Miles* Burn-Off 
1970 = = 38 38 19972 41.89 
T3971 = = Si 31 1565/ 53.45 
1972 = = 46 46 be7 59 38.24 
197-3 = = 26 26 i710 68.08 
1974 kel 25 4 50 1,842 36.84 
1975 10 22 4 36 Ly / 62 49.50 
1976 4 28 = 32 1,724 53.88 
1977 3 36 é) 42 Li pe 42.19 
1978 8 27 = Sys) 1,844 52.69 
iB fe) 2 16 = 28 1,882 67.21 
1980 12 7 = 19 1,876 98.74 


* Derived and may not be exact; see Table 3-12. 
Source: Exhibit CP-2 page 6. 
TABLE 3-18 
CPR JOURNAL BURN-OFF FREQUENCY BY BEARING TYPE 


Million Car-Miles 


Million Car-Miles* Journal Burn-Off Per Journal Burn-Off 
Year R/B P/B Total R/B P/B Total  R/B P/B_ Total 
1978 £024- ge82i 1,845 8 ZT 35 128.00 30°41 52.71 
1979 £5090° 24798 1,888 12 16 28 90.83 49.88 67.43 
1980 5 ag Bae 747 1,878 12 7 i, 94.25 106.71 98.84 


*From Table 3-13. 


Source: Exhibit CP-2 page 6. 
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The trend in the number of journal burn-offs per hot box has 
fluctuated since 1970 as seen in Table 3-19. 
TABLE. 3-19 


CPR RATIO OF HOT BOXES PER JOURNAL BURN-OFF 


(1) (2) (1) (2) 
Year Hot Boxes Burn-Offs Ratio 
1970 536 38 14.1 
1971 545 eH: 17.6 
1972 679 46 14.8 
1973 653 26 2a 
1974 POOL 50 20.0 
1975 1,067 36 29 .6 
1976 1,084 32 3329 
1977 eed 42 28.5 
1978 L357 315, 43.9 
1979 Eel 62 28 41.5 
1980 530 19 21:09 


Source: Exhibit CP-2 page 6. 


The ratio of hot boxes per burn-off by bearing type can also be 
derived from CPR data for recent years, as seen in Table 3-20. 
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TABLE 3-20 
CPR RATIO OF HOT BOXES PER BURN-OFF 
ar ae gn 


BY BEARING TYPE 


(1) (2) CE 2) 

Hot Boxes Burn-Offs Ratio 
Year eee eee EM scan meee Mayne a 
1978 42 1,495 8 Zh Diez 55.4 
1979 35 1 S127 P2 16 Mae 70.4 
1980 43 487 12 7 3.58 69.6 


Source: Exhibit CP-2 page 6. 
3-1-3 Tank Car Retrofit 


CPR, as with CNR, does not own or lease tank cars employed in the 
movement of dangerous commodities. Imposition of the Grange recommendations 
concerning double-shelf couplers, head shields and thermal protection and 
bottom fitting protection would not therefore cause CPR to directly expend 
monies. 


Double Shelf Couplers 


CPR submitted that “although tank car owners are proceeding to install 
double-shelf couplers on specification 105 tank cars, retrofit will not be 
completed before March 1, 1982. A proposal is now under consideration to so 
equip all tank cars carrying dangerous commodities, which would require 
compliance by December 31, 1984, but there is no current AAR regulation in 
force in this respect.” 


The capacity of CPR to retrofit double-shelf couplers is about 600 
cars per year. The cost would be $1,500 to $2,125 per car (for type E and F 
couplers respectively). 


Head Shields and Thermal Protection 


“Specification 112 and 114 tank cars will not all be head shield 
equipped nor thermal protected until June 20, 1981. Such cars, when assigned 
anhydrous ammonia service are exempted from thermal protection,” said CPR. 


Bottom Fitting Protection 


"Stub sill tank cars which might carry some classes of dangerous 
commodities are not all required to have bottom fitting protection until 
December 31, 1989," according to CPR. CPR shops are not approved for work on 
tank car shells. 
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3-2 Hot Box Detectors 


CPR first installed hot box detectors on its system in 1962. Two 
types were eventually chosen including the Servo Corporation of America unit 
and the General Railway Signal Company unit (Servo and GRS respectively). 


CPR pointed out that the Servo unit identifies heat on the side and 
bottom of passing journal housings, whereas the GRS detector is aimed at 
identifying heat on the side of the wheel at the wheel hub. The GRS 
configuration permits the detection of heat from sticking or dragging brakes, 
as well. The Servo unit does not. However, it does have a hot wheel detector 
option to perform the same function. 


The detectors employed by CPR do not electrically transmit results to 
a central tape analysis point as do the detectors on the CNR. Rather, the 
analyzed readings are displayed on wayside sign boards for the rear-end crew to 
see. These sign boards inform the rear-end crew of the location of the defect 
by displaying the number of axles from the caboose at which a detection was 
made, whether there is more than one defect, and confirmation that the 
detection system is operational. 


Heat sensed that exceeds the preset alarm levels is identified by 
CPR's detectors and sign boards as a defect. There are two alarm levels: one 
for an absolute temperature and one for a differential in temperatures. The 
Servo unit has separate settings for roller bearings and plain bearings and 
involves a separate bearing-type identifier. As the GRS unit measures wheel 
hub heat, no separate bearing temperature alarm levels are required. 


TABLE 3-21 


TYPICAL ALARM LEVEL SETTINGS ON CPR 


Absolute °F Differential f 
GRS 120 80 
Servo (plain) 87 54 
(roller) SZ 87 


CPR further stated that one of the main advantages of a field readout 
is that there is minimum equipment involved thereby reducing the chance of 
mechanical or electrical failure. There is no data transmission system 
required and no human error in interpreting a tape readout. The field readout 
also keeps the train crew alert and involved in train inspection. The display 


boards are, however, subject to vandalism and can only pinpoint one problem as 
to its location. 


The differential temperature reading can be reduced which has the 
effect of registering bearing distress at earlier stages, with similar effect 
to having lesser distances between HBD's with higher settings. 


All CPR HBD have the facility to be checked by obtaining an actual 


poe detection reading if the train derails after passing the HBD, according to 


CPR felt that in North America field display boards are used to the 
same degree as central tape read-outs. 
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HBD locations are indicated in the CPR employee timetable. CPR 
Enginemen are supposed to notify tail-end crew by radio as the locomotive 
approaches a detector. 


CPR pointed out that the spacing of HBD at 20-30 miles is essentially 
based on a plain bearing system. CPR is of the opinion that roller bearings, 
once defective, will burn-off quicker than defective plain bearings, but CPR 
also noted that there is no solid evidence to support this view. In this 
context, CPR held that an on-board detector system would be the most effective 
for roller bearing detection if a reliable, durable and reasonable system was 
available. 


CPR testified that HBD are not effective at train speeds below 10 
m-p-h. and above 80 m.p-h. 


3-2-1 Hot Box Detector Status 


At time of testifying, CPR had 78 hot box detectors in service, 
roughly half of which were Servo units, and half were GRS. CPR stated that 
thirty-one more were planned to be installed in 1981 which would give coverage 
on 24 subdivisions on the CPR. CPR also stated that in the following two 
years, they could install an additional 123 units for a total of 232 by year- 
end 1983. This would elevate the number of CPR HBD installations to that 
installed and planned to be installed by CNR by year-end 1984. 


CPR's original HBD installation program began after a large number of 
burnt-off journals occurred on their Lakehead Division. The frequency of burn- 
offs was studied by CPR and HBD were located to "...catch the greatest number 
of overheated journals before burn-off." This basic philosophy has not changed 
to date. Subdivisions having the largest number of burnt-off journals are 
given priority for installing detectors. 


TABLE 3-22 
PAST CPR HBD INSTALLATIONS 


(installations by year-end) 


1975 1976 1977 1978 1979 1980 
# installed N/A 2 13 £3 8 32 
# in service 10 12 25 38 46 78 


CPR acknowledged some difficulty with the reliability of HBD in 
relation to the presence of blowing snow, ice, wide temperature variations and 
severe shock and vibration. It has attempted, with manufacturers therefore, to 
find improved equipment and methods. For example, a number of detectors have 
been replaced, relocated or retrofitted with improved components. Servo 
detectors will soon be equipped with Germanium lenses. Track structure has 
been made more rigid to better maintain detector alignment. Batteries are 
being provided to protect against possible shortages of commercial power. As 
well, forty CPR employees have recently attended a technical training course 
related to maintenance of detector systems. 
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One difficulty is that the detected defective bearing may cool down by 
the time the crew has stopped the train, and walked to the defective car to 
verify that the bearing is in distress. Another difficulty is that not all 
bearings have the same temperature rise characteristics. One of CPR's concerns 
is with the increasing number of converted roller bearings mounted in 
conventional journal boxes. 


CPR claimed that lowering the alarm limits "...would result in even 
more train stops, and inevitably a distrust of the system by the train crew.” 
CPR stated that "...reliability must be interpreted to include the ideal of not 
missing detection of dangerous conditions, but also of not causing erroneous 
and unnecessary stops.” 
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TABLE 3-23 


CURRENT HBD LOCATION ON CPR 


(as of December 31/1980) 


Subdivision Mileage 


Eastern Region 


Winchester 28.2 
30.0 

69.1 

68.3 

99.8 

99.8 

Belleville 25.4 
57.0 

84.0 

10767 

sya, 

164.6 

Windsor 220 
52:33 

88.2 

Galt 2520 
25.0 

52.0 

83.4 

MacTier 26.4 
48.9 

(Whee 

98.1 

Parry Sound 26.0 
a bese 

82.6 

102.9 


(E) 
(W) 


(E) 
(W) 


Total Eastern Region ZT 


Servo 13 


GRS 14 


Subdivision 


Prairie Region 


Kaministiguia 


Ignace 


Keewatin 


Indian Head 


Swift Current 


Carberry 


Broadview 


Total Prairie Region 
Servo 


GRS 


Mileage 
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TABLE 3-23 (continued ) 


Subdivision Mileage 


Pacific Region 


Maple Creek 3202 

62.2 

94.5 

120.8 

Brooks 30.8 

60.5 

92.5 

120.5 

147.5 

Red Deer 103 
41.3 

66.5 

Laggan 22) 
50.4 

Shuswap 66.5 
97.9 

Thompson 30.8 

61.0 

90.1 

Total Pacific Region 19 
Servo 12 
GRS 7 
Grand total 78 
Servo 40 
GRS 38 


Source: CP reply to RTC request for information of January 26, 1981. 


Region 


Atlantic 


Eastern 


Source: 
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TABLE 3-24 


PLANNED HBD INSTALLATIONS BY YEAR-END 1983 
a a ce er saci area ce a ori le lel ded 


Subdivision 


Lachute 

Trois Riviere 
Adirondack 
Sherbrooke 
Moosehead 

Mat tawamkeag 
McAdam 
Lyndonville 
D.A.R. 


Total Atlantic 


Cartier 
North Bay 
Chalk River 
Webbwood 
Thessalon 
Nemegos 
White River 
Heron Bay 
Nipigon 
Belleville 
Havelock 
Teste Bs 
North Toronto 


Total Eastern 
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Region 


Prairie 


Pacific 


Subdivision 


Portal 
Minnedosa 
Emerson 
Carberry 
Lanigan 
Bredenbury 
Wynyard 
Hardisty 
Wilkie 
Sutherland 
Indian Head 
Kaministiquia 
Ignace 
Keewatin 
Expanse 
Estevan 


Total Prairie 


Cascade 
Mountain 
Leduc 
McLeod 
Wetaskiwin 
Windermere 
Crowsnest 
Cranbrook 
Aldersyde 
Nelson 
Boundary 
Brooks 
Laggan 
Coutts 
Taber 

New Westminster 
Shuswap 
Lacombe 


Total Pacific 


Total 
Determined 


Other and 
to Permit 


Relocation 


Grand Total 


Exhibit CP1, Appendix 3; dates modified in testimony. 
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3-2-2 HBD Spacing Criteria 


The spacing of new HBD on CPR will vary between 20 and 30 miles with a 
few exceptions up to 35 miles according to CPR. 


CPR itemized their criteria for determining approximate locations for 


HBD. 
"1. Incidence of hot boxes and burned off journals. 

2. Volume of movement of dangerous commodities in a 
particular territory and the density of population 
encountered. 

3. Completion of installations on a subdivision to 
provide full coverage. 

4. Approach to terminals to assist Mechanical Department 
inspection." 

Detailed considerations used by CPR in final location of HBD 
are; 


“1. Location where train braking is not normally required 
at or before passing the detector. (Heat generated by 
braking can cause alarms.) The location of Block 
Signals where train braking may be required is also 
taken into consideration. 


2. At least 10 to 20 miles from terminal areas. (To 
allow journals to reach normal operating temperatures 
before reaching detectors.) 


3. Should not be located within 500 feet of a curve or 
switch. (Allows the journals to "settle" before 


passing over detectors.) 


4. Display board must be visible to rear train crew in 


both directions. (Display board remains lighted for 
90 seconds). 


5. Suitable inspection and set-off location must be 
available. 


a) Rear flag protection not required. 


b) Train must also be able to be "lifted" without 
difficulty. 


c) Set-off should be accessible by road if possible 
for maintenance of car. 


d) Highway crossings not blocked during inspection. 


Ee 


6. Preferable on level track. 
7. Availability of reliable AC electric power service. 


8. Accessible, preferably by highway, for ease of 
maintenance. 


9. Suitable trackside area for placement of control 
bungalow. 


10. Stable road bed. 
11. No train stopping while passing over detector. 
12. Adequate train to dispatcher communication facility.” 


CPR testified that, with regard to HBD, "...there is no programme that 
can guarantee 100% effectiveness." Rigid location criteria "...would in many 
cases result in poor site selection and less effective detector operation." 

"It is difficult, if not impossible, to locate detectors within 20 miles of 
each other or within 20 miles of population centres, due to physical and 
operational constraints of the territory." 


CPR forwarded preliminary information on an AAR study on the detector 
spacings of most North American railroads. This indicated: 


1. Only one of 31 railroads that use detectors have 
spacings less than 20 miles. 


2. Seventeen reported spacings of 25 miles or more. 


3. Eight railroads reported spacings of at least 20 miles, 
with upper limits ranging up to 30 miles or more. 


4. One railroad has limits of 20 to 21 miles. 


There is no known officially recognized HBD spacing standard of any 
kind. 


The cost of installing the additional 154 HBD suggested by CPR above 
and beyond those installed at year-end 1980 would be in the order of $15.7 
million. 


By year-end 1981, CPR plans to have 109 installations on its system. 
CPR estimated that to implement Recommendation 2 of the Grange Report would 
necessitate the installation of 195 more and the relocation of 97 (at $20,000 
per unit) that would have been installed by year-end 1981. CPR would also on 
its own volition, install 33 more (above the 195) in areas that it considers 
essential to have HBD protection. In total, CPR concluded that their original 
programme would cost $13,986,000 as of December 31/81 and the impact of the 
Grange programme would be $34,316,000 or some $20 million more. 


In addition to this, the HBD maintenance cost would increase with 
implementation of Recommendation 2. 
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TABLE *3-25 


CPR HBD MAINTENANCE COST COMPARISON 


# of Detectors Maintenance/Yr. Difference 
~(§ millions) 
CPR Plan to 1983 232 1.74 0 
Grange Basic 304 2628 0.54 
Total* 537 2203 0.79 


* Grange recommendation plus 33 additional HBD in areas thought important by 
CPR e 


CPR also gave evidence that "...for every two trains stopped for 
inspection, only one will have some defect...”. The addition of HBD therefore 
would increase the number of train delays due to false stops. 

The frequencies of on-line hot box detections are found in Table 3-26. 

TABLE 3-26 
CPR HOT BOX DETECTION TRENDS 
1976 1977-1978 19791980 
No. of hot boxes detected 1,084 Pe1o7. 14 537. 1162 530 
Source: Exhibit CP-2 page 6 (AAR reporting basis). 
Table 3-27 shows trends in on-line burnt-off journals. 


TABLE 3-2/7 


CPR BURNT-OFF JOURNAL TRENDS 


1976 1977 1978 1979 1980 
(1) On HBD territory** 1 0 2 1 5 
(2) On non-HBD territory** 19 24 11 Z2 5 
(3) System Total CTC** 20 24 13 23 10 
AAR* (32) (42) (35) (28) (19) 


* Source: AAR reporting basis Exhibit CP-2 page 6. 


** Source: CTC reporting basis Exhibit CP-2 pages 11A - E. 
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TABLE 3-28 


CPR HOT BOX DETECTIONS PER BURNT-OFF JOURNAL TRENDS* 
EE Re et tee cles eee AE SEE Sedition raced 


(derived ) 
1976 1977 1978 1979 1980 
On HBD territory 10.61 D6 9.33 8.00 17.00 
On non-HBD territory 3.43 3.43 3.68 2.36 SiC SK! 
System Total 32.84 28.50 43.91 41.50 27.89 


* AAR reporting basis. 


Trends in hot box detection and burnt-off journals by bearing type 
follow in Tables 3-29, 3-30, and 3-31. 


TABLE 3-29 


CPR HOT BOX DETECTION TRENDS* BY BEARING TYPE 


Bearing Type 1976 1977 1978 1979 1980 
(1) roller bearing vay | 13 42 35 43 
(2) plain bearing W057 1,184 1,495 LL 27 487 
(3) Total 1,084 15197 37, 162 530 

AURIB GL © 3) 2.49 1.09 2013 3.01 8.11 


Source: CP-2 page 6. 
* AAR reporting basis. 
TABLE 3-30 


CPR HOT BOX DETECTIONS PER BURNT-OFF JOURNAL TRENDS BY BEARING TYPE 


(derived) 
Bearing Type 1976 1977 MEAS! 1979 1980 
Roller bearing 6275 4.33 5.25 2.92 3.58 
Plain bearing oy py hs: 32.89 Ds o7 70.44 69.57 


System Total 33.88 28.50 43.91 41.50 27.89 
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TABLERO OL 
CPR TRENDS IN JOURNAL BURN-OFFS ON HOT BOX DETECTOR 


TERRITORY BY BEARING TYPE* 


Bearing Type 1976) 19d 1978 1979. 1980 
(1) R/B 0 0 1 0 2 
(2) P75 1 0 1 1 0 
@)" Total, (1 + 2) if 0 2 1 Z 
(4) Total (other submission)** 1 i) 3 - 3 

PaR/B GL =) 0 0 50.0 0 100.0 
* Source: CP-2 pages 11A - E. 
** Source: CP-2 page 10. 

TABLE 3-32 


CPR BURNT OFF JOURNAL TRENDS 
BY BEARING TYPE 


(AAR basis)* 


Bearing Type 1976 1977 1978 1979 1980 
(1) roller bearing 4 3 8 12 r2 
(2) plain bearing 28 36 ZI 16 i 
(3) Total 32 42 35 28 19 

% R/B (1 = 3) 12350 7.14 22.86 42.86 63.16 


(CTC basis)** 


(1) roller bearing 1 4 5 10 7 
(2) plain bearing 19 20 8 3 é 
(3) Total 20 24 13 23 10 

% R/B (1 + 3) 5.00 16.67 38.46 43.48 70.00 


* Source: CP-2 page 6. 
*® Source: CP-2 pages 11A to E. 
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TABLE 3-33 
CPR TRENDS IN JOURNAL BURN-OFFS ON NON-HOT BOX DETECTOR 
EE NA BE EULUOR 


TERRITORY BY BEARING TYPE* 
Pag ad ha dat a Et Ndi i 


Bearing Type 1976 LEE 1978 Ee) 1980 
(1) R/B 1 4 4 TZ 5 
C2)" P78 18 20 7 10 3 
(3) Total (1 + 2) 19 24 11 22. 8 
(4) Total (other submission)** 19 23 10 23 7 

% R/B (1 + 3) mis) 17.4 25.0 a2e2 71.4 


* Source: CP-2 pages 11A - E. 
** Source: CP-2 page 10. 


CPR provided information on the location of burnt -off journals in 
terms of distance from the last passed hot box detector by bearing type. 


TABLE 3-34 


AVERAGE DISTANCE FROM HBD OF BURNT-OFF JOURNAL (CPR) 
a TY 


(miles) 
Bearing Type 1976 LE 1978 WAY) 1980 
hes Bae oa) 21-8 - 24.3 36.0 = 
(2) R/B = = 341 - iehos: 


Source: CP-2 pages 11A to E average reported distances. 
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TABLE 3-35 
CPR HOT BOX DETECTOR PROTECTION 
(Track Mileage) 


(year-end 1980) 


Secondary 
Mainline Mainline Branchline Total 
(1) HBD Territory 2,841 0 0 2,841 
(2) Non-HBD Territory 3,434 1,148 8,601 13,463 
(3) Total 6,275 by 48 8,601 16,024 
% HBD Protected 45.3 0.0 0.0 17.7 


Source: Exhibit CP-2 page 12. 
3-2-3 Conclusions on Grange Recommendation 2 


CPR concluded the following: 


1) CPR can by the end of 1983 install enough HBD on its 
system to reach 232 units - a number equal to CNR's 
planned installations by the end of 1984. 


2) It is not possible to set rigid HBD spacing criteria. 
“An arbitrary requirement which specifies that detectors 


are to be located within stated limits is neither 
feasible, nor desirable." 


3) The costs of the Grange recommendations far exceed that 
proposed by CPR whereas CPR considers that their 


programme "...has the greatest probability of maximum 
risk reduction.” 


3-3 Train Length and Speed Restrictions 


3-3-1 Current Status 


CPR claimed that immediate compliance with Recommendations 1 and 2 of 
the Grange Report is not practicable. Although CPR have agreed to install 154 
additional hot box detectors, the level of detector protection would not likely 
meet the Grange criteria. As well, it would take at least ten years to 
retrofit all of CPR's plain bearing car fleet with roller bearings. Even then, 
many foreign plain bearing cars could not be accepted on CPR without limiting 
CPR's ability to comply with Recommendation 1. Trains carrying dangerous 
commodities on CPR would therefore have to be restricted to 4,000 feet in 
length and operated at 25 m.p-h. through built-up areas, if the three 


Set 


recommendations were imposed as stated. CPR, however, forwarded alternatives 
which it claimed would come close to the intent of the Grange recommendations 
1, 2 and 3 without requiring train length and speed restrictions and hence 
would not result in the attendent economic and operational impediments. 


Present operating conditions indicate that dangerous commodities 
represent 5.6 percent of all CPR shipments (in 1980). Snapshot surveys 
indicate that up to 59 percent* of the trains carry dangerous commodities. 
Train length and speed restrictions would have a highly disruptive and costly 
impact on CPR operations. 


Train Length 


The normal mainline train configuration on CPR is 100 to 120 cars per 
train. The trains operating on routes travelled by dangerous commodities are 
of this length and would be reduced by 40 to 50 cars per train to adhere to the 
Grange length restriction. Apart from an increase in cost of operating trains 
carrying dangerous commodities, this 40 percent reduction in train length would 
increase the number of trains needed to move the same traffic and hence would 
also increase the probability of railway crossing accidents, according to CPR. 


With regard to running inspections, CPR stated that it can be a 
problem for the crew to see farther than two or three car-lengths in a snow 
storm. CPR also said “there is no doubt that you can see more clearly at 4,000 
feet than at 8,000 feet." CPR, however, commented that hazardous conditions 
have not been created by their past increases in train length. 


Train Speed 


CPR explained that normal train speeds are established in 
consideration of equipment and track structure characteristics. Speed 
restrictions applied to certain trains would inevitably affect the speed of 
other trains and would upset a balanced operational design. 


An example was offered by CPR. Superelevations on curves are designed 
for certain speeds and to minimize wear on the rails. Speed reduction on 
curves would not only increase track maintenance, but also increase the chance 
of derailments. CPR also held that speed does not contribute to accidents 
unless the train speed is in excess of track design speed. With regard to 
speed effects on risk, Mr. Justice Samuel G.M. Grange chose to dismiss the 
findings of the Inter-Industry Task Force Report (Exhibit CN-24) which was 
based on 7,725 derailments not just one derailment, according to CPR. 


The results of CPR's research program on track train dynamics stressed 
the problems related to train braking for compliance with slow orders. In 
addition, CPR, as with CNR, pointed out that buff and slack action caused by 
speed changes can increase the chance of knuckle and draw bar failures. 


Of the 426 accidents on CPR, 333 (78%) were railway crossing accidents 
of which 128 (38%) involved a vehicle running into the side of a train. CPR 
argued that as urban areas have heavier highway traffic and more numerous 
railway crossings, the speed restriction recommendation as stated would 
increase the chance of vehicles striking trains. 


* on the Eastern Region (105 out of 178 through trains). 


=iOos= 
CPR explained that it monitors trains speeds. Table 3-36 presents the 
results of those checks for 1980. 
TABLE 3-36 


CPR SPEED CHECK RECORD 


(1980) 
Check By # of Checks Violations % Violations 
Stop Watch 748 N/A N/A 
Radar 1,500 N/A N/A 
Total 2,248 72s 0.93 


Source: Exhibit CP-2 page 19. 
3-3-2 Impact of Implementing Grange Recommendation 2 

CPR suggested that speed restriction to 25 m.p-h. would increase the 
risk of derailment due to harmonic oscillation. CPR also claimed that this 
phenomenon is critical for train speeds of 15 to 22 m.p-h. on jointed track and 
is therefore a significant concern as 75 percent of CPR's track is jointed. 


TABLE 3-37 


PROPORTION OF JOINTED TRACK ON CPR 


Miles of % of Track 
Classification Jointed Track Total Mileage That is Jointed 
Main Line 2,486 6 , 278% 39.6 
Secondary Main Line 1,001 1,186* 84.4 
Important Branch Lines Ie 6122. 1,640* 98.3 
Minor Branch Lines 7,020 T0275 99.9 
Total 125119 167131 WS ol 


Source: Exhibit CP-2 page 17. 
* Derived from jointed track mileage + % jointed track. 


At present, 45% of CPR main track (reported to be 15,815 miles) is 


restricted to speeds of 30 m.-p.h. or less. Table 3-38 shows track mileage 
restricted to various speed ranges. 
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TABLE 3-38 


CPR TRACK MILEAGE AND POSTED SPEEDS 
en DE 


(1980) 
Greater 
Speed (m.p-h.) . than 30 30 Ze, 20 do. 10 or less 
Main Track* Mileage 8,678 2, 0Ctee Roy 1,319) 78s 144 
% of Total 54.9 17.0 1329 Cis poe) 0.9 
Source: Exhibit CP-2 page 18. 
* Note: Timetable Miles — not to be interpreted as mainline track. 


CPR concluded in general that there would be no safety benefit derived 
from train speed reduction to 25 m.p.h. CPR claimed that there was no 
relationship between the occurrence of derailments of more than one car and 
train speed. Table 3-39, however, presents details from which it can be 
calculated that an average 7.4 cars were derailed in incidents at 30 mep-h. or 
less and an average 13.7 cars were derailed in incidents above that speed. 32 
percent of derailments occurred at speeds between 20 and 30 m.p-h. 
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TABLE 3-39 


DERAILMENT SPEED AND CARS DERAILED 


(1980) 
Average 
No. of Cars 

No. of Trains No. of Cars Derailed No. of DC 

Speed Derailed Derailed Per Train Cars Leaked 
0-5 6 sy 5.3 ms 
6-10 4 23 5.8 1 
| ot O 3 7 Dah oS 
16-20 4 44 11.0 - 
Ziel 5 9 74 8.2 - 
26-30 Zz 16 8.9 = 
35 1 iy 17.0 = 
36-40 1 2 2.0 = 
41-45 6 52 8.7 ed 
46-50 7 73 10.4 = 
St 55 2 41 20.5 = 
56-60 Z vey SV lets. = 
Total 47 466 9.9 1 


Source: Exhibit CP-12. 


In terms of negative impact arising from train length and speed 
restrictions, CPR gave evidence on: a) increased chance of harmonic 
oscillation derailment; b) plant capacity reduction; c) reduced equipment 
utilization; d) increased operating and maintenance costs - all of which would 
translate into reduced service and higher rates to shippers. 


Harmonic Oscillation 


CPR concurred with CNR testimony regarding the general nature of 
harmonic oscillation and the increased risk of related derailments if the 25 


m.p-h. speed limit is imposed in built-up areas. However, CPR provided 
additional information on this phenomenon. 
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As a result of a number of one car derailments in the mid-1960's, CPR 
tested three series of hopper cars in Coquitlam yard, at various Speeds over 
jointed track. The critical speed ranges for these cars varied according to 
whether they were loaded or not as seen in Table 3-40. 


TABLE 3-40 


CPR CRITICAL SPEED RANGES FOR HARMONIC OSCILLATION OF HOPPER CARS* 
a ee en 


(m-p-h.) 
From To 
Loaded 18 22 
Empty 26 33 


* Note: critical speed ranges will also vary according to car type said CPR. 


In order to minimize harmonic oscillation derailment of hopper cars, 
CPR installed hydraulic snubbers which served to dampen car sway. CPR also 
pointed out that the chance of occurrence of this type of derailment can be 
reduced by: 


a) improving maintenance of jointed track; 


b) staggering joints in other than one half stagger 
configuration (eg. 1/3, 1/4) but this is a horrendous 
task according to CPR; and 


c) replacing jointed track by continuous welded rail 
(considered to be the best solution but at a cost of 
$20,000 per mile). 


CPR's track recorder car is designed to check track joint conditions - 
primarily as a means of identifying one of the factors which can cause harmonic 
oscillation. If track joints are found to be down by more than one half of an 
inch, repair of this defect is given high priority. CPR claim that the use of 
snubbers, increasing continuous welded rail mileage and vigilance with priority 
track maintenance has almost eliminated derailment due to harmonic 
oscillation. Foreign cars on CPR may not, however, be equipped with snubbers. 
Table 3-41 presents derailment data in this regard. 
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HARMONIC OSCILLATION DERAILMENTS ON CPR 


1976 «19771978 = 39791980 
# of derailments 5 Z 4 i; 4 
# of cars derailed 36 17 37 3 2 
# of D.C. cars 0 0 5 0 0 


Source: Exhibit CP-2 page 22. 


The speed at which harmonic oscillation derailments occurred is 
itemized in Table 3-42. This shows that such derailments can occur at speeds 
from 10 to 28 m.p.h. and that the number of cars derailed is not strongly 
related to train speed. 


TABLE 3-42 


HARMONIC OSCILLATION DERAILMENT SPEEDS ON CPR,1976 - 1980 


(mspel.) 
# of Cars Derailed Speed # of Cars Derailed Speed 

Et 10 10 20 

B 12 i 20 

4 13 1g 20 

i 1b 10 23 
1] 18 7 24 

6 18 s) 22 

2 18 6 28 

TZ 20 6 unknown 


Source: Exhibit CP~-2 page 22. 
Plant Capacity Reduction 


CPR testified that plant capacity would be reduced by the 
implementation of the train length and speed restrictions. 
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CP testified that traffic projectigns to 1990 indicate an increase of 
58 percent on a system basis and 70 percent for bulk traffic. This increase 
in traffic varies with geographic region. For instance, traffic growth in 
Eastern Canada for this time period is only 30 percent. Bulk export traffic 
growth over the capacity sensitive track between Calgary and Vancouver 
(particularly between Golden and Revelstoke) will be greater than in Eastern 
Canada. (87% growth according to CPR). 


CPR estimated that track capacity west of Calgary is 15 trains per day 
in each direction. Capacity will be reached on this line by 1983, according to 
CPR. If the train length and speed restrictions are implemented on this track, 
CPR estimates that capacity west of Calgary will become critical before 1983. 
Estimates are that if the first three recommendations of Grange J. were 
implemented in 1982, 15.7 trains per day in each direction would vie for 
movement between Calgary and Vancouver. 


CPR determined that they could not continue to handle dangerous 
commodities as they now do. Rather, dangerous commodity cars would have to be 
held so as to condense them on fewer trains. There are, however, limitations 
to this due to the regulation that dangerous commodity traffic can only be held 
for up to 48 hours. 


One of the major bottlenecks on CPR's track west of Calgary is the 
area around the Connought Tunnel. To relieve capacity constraints, CPR has 
recognized the need to build another tunnel approximately 9 miles in length 
below the existing tunnel. Based on traffic projections and estimated 
capacity, this new tunnel will be needed by 1983 even if the Grange 
recommendations are not implemented. CPR estimated, however, that it would 
take 34 years to construct the tunnel after the money was made available and 
that the added capacity would be four trains per day in each direction. In the 
interim, CPR stated that capacity could effectively be increased by a) moving 
grain in hopper cars only; b) increasing capacity of cars; and c) handling 
sulphur in 100 ton cars. Short falls between Calgary and Edmonton would be 1 
million tons per year, according to CPR. 


Apart from track capacity, CPR stated that the capacity of yards and 
maintenance facilities is continually being increased. CPR is now in the 
process of planning to expand the Winnipeg locomotive maintenance shop and to 
construct such a facility at Coquitlam. Speed and length restrictions would, 
for instance, further stress locomotive maintenance facilities and hence 
advance the need for such expansions. 


Reduced Equipment Utilization 


Train length and speed restrictions would reduce utilization of CPR's 
equipment. Car utilization would diminish due to longer over-the-road time and 
increased terminal time. Diesel locomotive and caboose utilization would 
deteriorate as well, not only for the same reasons, but also due to the greater 
number of shorter trains. New equipment would therefore have to be purchased 
or leased. CPR analyses yielded the following results: 


‘ Increase of 48% grain, 72% coal, 15% potash, 20% sulphur. 
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TABLE 3-43 
CPR EQUIPMENT UTILIZATION IMPACT 


Additional Units Required 


More Slower 
Trains Trains Terminals Total Capital Cost 
($ million) 
Cars - 981.8 546.6 1,528.4 91.70 
Cabooses 24.1 Zed - 45.6 Siena 
Locomotives Lis 6 Ld 34a1 44.33 
Total L4155 


Source: Ehibit CP-1 
Increased Operating and Maintenance Cost (0 & M costs) 

Compliance with the train length and speed restrictions would 
increase CPR operating and maintenance costs for similar reasons to those 


described by CNR. Conclusions of CPR analyses of increased 0 & M costs follow 
in Table 3-44. 


TABLE 3-44 


INCREASED CPR O & M COSTS 


($000) 

More Slower 

Trains Trains Terminals Total 
Car Maintenance - 2,945.4 1,639.8 4,585.2 
Caboose Maintenance 404.9 Stole _ 766.0 
Locomotive Maintenance 1,003.0 1349356 395.8 23892.4 
Diesel Fuel - 15339 32 52352 1,862.4 
Crew Costs 7,968.7 = Ui, See 10,494.6 
Support Staff 394.1 - - 394.1 
Total O & M Increase 9,770.0 6,139.3 § 508427 20,994.7 
Short Term Costs 1,659.8 = 791.2 2,451.0 


(Crew Training) 


Source: Exhibit CP-1l 
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3-3-3 Summary Impact 
CPR Impact 


CPR converted the capital costs related to reduced equipment 
utilization to annual equivalent costs. These and increased operating and 
maintenance costs amounted to $51.8 million per year. This annual cost 
increase would apply to 1980 traffic volumes in 1981 dollars. 

CPR concluded that train length and speed restrictions "...would not 
contribute measurably to the prevention or mitigation of a derailment.” This 
was based on three things, according to CPR: 


a) experience and intuitive judgement based on one hundred 
years of operation; 


b) analyses of the Grange report; and 


c) review of the inter-industry task force report (Exhibit 


Shipper Impact 


Compliance with train length and speed restrictions would result in 
severe hardships to shippers. The annual cost increase of $51.8 million to CPR 
would be recovered through a 35% surcharge on dangerous commodity shipments. 
According to CPR, shippers will also be required to increase their private car 
fleet to offset slower car turnaround times. As well, CPR felt that the 
deterioration in transportation service quality and rise in costs would prompt 
shippers to seek the services of other transportation modes. 


CPR pointed out, in this latter regard, that the limiting axle load on 
most Canadian highways is ten tons. It would take no less than three super 
tank trucks (3 axle tractors and 3 axle trailers) to handle one rail jumbo car 
of propane, for instance. The same ratio of 3 to 1 would apply to any other 
dangerous commodity that would have to move by highway, said CPR. 


Chemical producers or manufacturers relying on a steady continuous 
supply of goods may have to increase storage or maintain more product in cars 
at a higher cost than at present. For example, CPR remarked that wood pulp 
producers require chlorine and that the impact of train length and speed 
restrictions may cause car turn-around slow-down of a magnitude that would 
result in plant slow-downs or even shutdowns. 


3-4 Alternatives 
3-4-1 General 


CPR presented alternatives to the recommendations of the Grange 
report. It advocated, as did CNR, that special treatment should be granted the 
handling of a limited list of the more lethal dangerous commodities. CPR 
suggested that the commodities listed in Exhibit 425 before the Grange Inquiry 
(the list of 34 Dangerous Goods) should be identified as special dangerous 
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commodities (S.D.C.) and slated for special handling. CPR qualified that by 
saying that S.D.C.'s should be those goods which spread uncontrollably if 
released, and could be lethal in their effect. "...If there is now, or in the 
future, commodity identified that comes under the definition it should be added 
to the list.” 


TABLE 3-45 


CPR CAR LOADS OF MAJOR SDC TRAFFIC* 


(1980) 
Commodity # of Carloads 
Anhydrous Ammonia 73935 
Chlorine 1,363 
Sulphur Dioxide 1190 
Butadiene Inhibited 5 
Sulphuryl Fluoride 1 
Total Major S.D.C. 11,084 


*CPR only carried only 29 of the 34 S.D.C. listed in 1980. 


Source: Exhibit CP-12 


With regard to equipment retrofit, other than roller bearing 
conversion, CPR supported existing regulations and timing for the retrofit of 
specification 112, 114 and 105 tank cars with double shelf couplers, 
specification 112 and 114 tank cars with head shields and thermal protection 


and specification 111 and 114 tank cars handling dangerous commodities with 
bottom fitting protection. 


3-4-2 Proposed Equipment Alternative 


CPR proposed that all cars carrying S.D.C.'s should be equipped with 
roller bearings and that front-end buffer cars should also be roller bearing 
cars. CPR acknowledged the safety-related advantages of double shelf couplers, 
head shields, thermal protection and bottom fittings protection. It was 
therefore proposed that tank cars carrying S.D.C. should be appropriately 


equipped for the commodity to be carried as a requisite for acceptance on CPR 
track. 


3-4-3 Proposed Operations Alternative 


CPR further proposed that all cars carrying special dangerous 
commodities should be placed in a block located five buffer rolling stock units 


caer the leading diesel (note: buffer units may include trailing diesel 
units). 


=o Aieah = 


Having S.D.C. and front-end buffer cars equipped with roller bearings 
and situated to the immediate front portion of the train obviates the necessity 
for train length restriction, according to CPR. (note: less-than-carload 
dangerous commodity traffic and non-S.D.C. dangerous commodity traffic would be 
marshalled under present regulations). 


CPR saw no benefit in having a roller bearing-equipped car following 
the $.D.C. train block. Neither did CPR stipulate that the buffer cars on the 
head-end should be loaded, although normal operations on CPR require the 
avoidance of using empties on the head-end to improve track-train dynamics. 


Having equipped S.D.C. tank cars with protective components in 
addition to the above precautions, the risks of release would be reduced. CPR, 
therefore, submitted speed restrictions would not be necessary and that the 
hazards associated therewith would also be removed. 


With regard to the cost of S.D.C. and front end roller bearing car 
buffer marshalling, CPR stated that "...CP share the view that the impact would 
be rather small. At the same time we do not know for sure whether that would 
push us immediately into some track capacity problems in some yards. Also 
there would be some small amount of costs to recover..." Added switching would 
also be involved were it necessary to find the roller bearing buffer cars. 


CPR was firmly of the opinion that marshalling $.D.C. or any dangerous 
commodities as proposed by Grange J. was of only minimal risk to those crews 
occupying the lead locomotive. 


CPR also felt that their proposal was diametrically opposite to that 
of Grange J., however, it yielded equal risk reduction. The Grange 
recommendations contemplated length and speed restrictions as temporary 
solutions until plant and rolling stock changes could be made, but the CPR 
proposal deals with the longer term at lower cost, they claimed. 
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4-0 SHORT-HAUL RAILWAYS 
Apart from CNR and CPR, the “Show Cause Order" was issued to 21 other 
railway companies which will be referred to herein as the “short-haul 


railways". Most of these carriers are Canadian-based, however, some are 
domiciled in the United States but operate short track sections in Canada. 


4-1 Ontario Northland Transportation Commission (ONTC) 
ee ees ee LOM AUN GY: 

The ONTC and its wholly-owned subsidiary, the Nipissing Central 
Railway, responded to the Show Cause Order, submitted written evidence, and 
gave testimony. ONTC operates 754 miles of railway lines in Northeastern 


Ontario and Northwestern Quebec. 


ONTC stated that it agreed with both CNR and CPR evidence pertaining 
to car equipment modifications and hot box detectors. 


4-1-1 Roller Bearings 


ONTC owns and leases 1,249 cars, 38: percent of which are equipped 
with roller bearings. 


TABLE 4-1 
ONTC CAR FLEET 


(# of cars) 


P/B R/B Total % R/B 
Revenue 489 482 971 49.64 
Non-Revenue 278 0 278 0.00 
Total 767 482 1,249 38.59 


Source: Exhibit ON-1 


ONTC estimated that roller bearing conversion costs would be $7,000 
per car for post-1950 construction equipment and $18,000 per car for others. 
L< would theoretically cost ONTC $13,553,000 to reach full roller bearing 
status. ONTC felt, however, that the conversion cost would exceed the 
useful value of certain plain bearing cars. It was decided therefore that only 
100 cars would be converted and the other plain bearing cars would be retired 
prematurely or placed in restricted use if Grange recommendation 1 was 
implemented, , The net cost of conversion in this latter case would be 
$1,547,000. 


It would take less than two years to perform this latter conversion in 
ONTC North Bay Shops. 


23 cars at $7,000 each and 744 cars at $18,000 each 


a 23 cars at $7,000 each and 77 cars at $18,000 each including scrap credit 
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4-1-2 Tank Car Retrofit 


ONTC neither owns nor leases any revenue tank car equipment and 
therefore had no comment on other aspects of Grange recommendation 1. 


4-1-3 Hot Box Detectors 


ONTC first installed HBD in 1969 and now operates eight Servo units 


with two additional HBD being installed in 1981. The actual spacing employed 
varies from 13 to 31.6 miles and averages at 20.3 miles. 


If the spacing of HBD is to be 20 miles for all installations, ONTC 
claimed that four units would have to be relocated and six new units purchased 
for a cost of $490,000 capital and $70,000 per year in maintenance. 


4-1-4 Length and Speed Restriction 


About 35 percent of ONTC trains carry regulated commodities and 2,600 
foreign cars per month arrive in interchange. ONTC therefore claimed that it 


had no control over equipment bearing type on its lines and would therefore be 
forced to either: 


a) hold all placarded cars or plain bearing cars until 
separate handling could be arranged; or 


b) comply with the length and speed restrictions. 


ONTC lines are not now near capacity. Length and speed restrictions 
could therefore be accommodated without a reduction in service if additional 
locomotives and cabooses were purchased and new crews hired. In this regard, 
ONTC estimated that one additional train would be required to operate six days 
per week. Costs of length and speed restriction compliance follow. 


TABLE 4-2 


ONTC COST OF COMPLIANCE WITH LENGTH AND SPEED RESTRICTIONS 


($ 000) 
Annual 
# Capital Equivalent Cost 
Locomotives 2 2,000 ) 450 
Cabooses Z 250 
Train crews, accommodation 
and fuel cost 480 
Yard Service 170 
Miscellaneous Delays 100 


Total 22750 1,200 
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ONTC felt that the ".....largest single factor to consider in 
attempting to determine what reduction in risk might accrue is the opportunity 


to reduce the incidence and effect of undetected hot boxes.” ONTC trends in 
bearing performance follow: 


TABLE 4-3 


ONTC BEARING PERFORMANCE TRENDS 
a a ge 


Hot boxes # HBD Burnt-off Journals* 
1976 21 ”s Ze N/A ip = 1 
1977 28 1 29 N/A - = a 
1978 19 6 25 24 = = = 
1979 12 _ se 7, = = = 
1980 3 2 5 4 = =a as 


* the one burnt-off journal did not result in a derailment; 
the last burnt-off journal derailment on ONTC was in 1967. 


Source: Exhibit ON-1l 


In the past four years, no hot box has gone undetected. ONTC 
suggested, therefore that there is little opportunity to reduce the risk of 
burnt-off journal derailments. It was suggested, on the other hand that risk 
of mishap would increase for the following reasons: 


1) The effects of harmonic roll. 


2) Increased train frequency increases the potential for 


highway crossing accidents. (35% of ONR train accidents 
in the past five years). 


3) The effectiveness of highway crossing protection devices 
is reduced by the additional delay caused by increasing 
the range of train operating speeds. (Ontario Northland 
presently has 53 protected crossings). 


4) Increased braking of trains to comply with speed 
restrictions correspondingly increases the risk of mishap 
due to train handling. 


5) Increasing operating costs passed on to shippers will 
result in some loss of dangerous commodity traffic to the 
highway mode, thereby increasing the risk of mishap on 
city streets and public highways. 


6) Additional switching and delays to dangerous commodity 
cars in yards increases the risk of accident in these 
locations, generally in larger population centres. 
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ONTC stated that: "In our opinion, the net result represents an 
INCREASE in the overall risk rather than the desired reduction.” 


de ieh gona (entre eee 


ACR operates 321 miles of trackage from Sault Ste. Marie to Hearst and 
Hawk Junction to Michipicoten on Lake Superior. Traffic consists mainly of 
mine and forest products (62.7% and 12.6% respectively) - Roughly 1% of all 
revenue freight traffic is dangerous commodity. 


4-2-1 Roller Bearings 


ACR has an average of 1,600 cars on-line at any one time, 1,150 (732) 
are owned or leased by ACR, 450 (27%) are foreign. The ACR fleet consists of 
1,750 cars of which 679 (39%) are plain bearing equipped. ACR does not 
presently have a retrofit program. If one were devised, however, ACR's 
capacity to convert these cars to roller bearings is 225 car sets per year. 
Based on advanced ages of some of the plain bearing fleet and other factors, 
only 360 would be converted over a two year period. 


A survey for the month of October 1980, established that only 1%% of 
327 trains operated could be confirmed as having no plain bearing cars. 


However, 28% of the cars handled were plain bearing-equipped. 


There is no ACR location where there are 500 people or more within 
2,000 feet of the track and where train speeds exceed 30 m.p-h. 


TABLE 4-4 


ACR BEARING PERFORMANCE TRENDS 


Hot Boxes* Burnt-off Journals** 
Year P/B R/B Total P/B R/B Total 
1976 5 = b) 1 = 1 
1977 5 1 6 = 1 1 
1978 6 = 6 i = MM 
1979 5 = 5 = = = 
1980 2 1 5 1 * 1 


* Note: only one hot box was on a tank car (data includes Burn-offs) 


** Note: no burnt-off journal involved dangerous commodities 


Source: Exhibit AC-1l 
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TABLE 4-5 


ACR HOT BOX FREQUENCY 


Car-Miles 

Year Hot Boxes Car-Miles Per Hot Box 

(number ) (millions) (millions) 
1976 5 153510 S510 
1977 6 LOG S22 25 
1978 6 16.912 2-82 
1979 5 Ea ES) 3.44 
1980 3 16.446 5.48 


Source: Exhibit AC-1 


ACR estimated that roller bearing conversion costs would be $11,000 
per car (for 287 interchangeable cars wth 6 x 11 journals) for a total of 
$3,036,000 plus $15,500 per car for 74 cars that are held on ACR lines for a 
total of $1,147,000. The total cost of retrofitting those cars for which ACR 
judged conversion to be warranted is $4,183,000. (annual equivalent cost of 
$595,000) 


ACR concluded that ".....the potential risk reduction as a result of 
retrofitting cars with roller bearings is negligible.” 


4-2-2 Tank Car Retrofit 


ACR owns or leases only five tank cars. They are used for trans- 
porting water to work gangs. It would cost ACR $7,500 to retrofit these with 
double shelf couplers, however, ACR sees no reason for such modification in 
terms of risk reduction. 


4-2-3 Hot Box Detectors 


ACR stated that it has ".....practised physical en route inspections 
for many years and believes from experience that this is a satisfactory 
alternative to the box detectors." ".....Physical inspections..... provides 
protection for other conditions such as shifted loads and equipment defects.” 


ACR notes that physical limitations of their line would dictate an HBD 
spacing of up to 28 miles in some locations. 


ACR estimated a cost of about $1 million to install nine HBD noting, 
however, that it is impossible in some cases to install HBD within 20 miles of 
built-up areas due, for instance, to heavy grade conditions for 20 miles from 
built-up areas. Annual operating and maintenance costs would be $80,000. 
Total annual equivalent costs of HBD would be $230,000. 
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4-2-4 Length and Speed Restrictions 


About 25 percent of ACR trains are in excess of 4,000 feet in length 
and of those approximately 26 percent (6.4% of all trains) carry dangerous 
commodities. There are no built-up areas through which ACR speeds exceed 30 
m.p-h. 


The implications of length and speed restrictions comprise 60 
additional trains per year due to length restriction, reduced yard and car 
utilization, reduced efficiency, interference with track maintenance crews, 


increased on-line train delay, fuel consumption and a direct cost to ACR of 
$135,000/year. 


ACR would recover losses through a 36 percent surcharge on regulated 
commodity rates which, according to ACR, would result in ".....the transfer of 
some traffic to highway movement eroding rail revenues.” 


With regard to train speed restrictions, ACR did not feel that their 
operations would be affected. Train speeds in the more densely populated areas 
of ACR are already restricted. 


4-2-5 Alternative Proposals 


ACR suggested that less than carload traffic should not be included in 
the consideration of implementing Grange recommendations 1, 2 and 3. For 
instance, as now worded these recommendations could apply to passenger trains 
carrying small quantities of propane, gasoline, kerosene, oxygen and acetelyne. 


ACR also suggested that “dangerous commodity” should be redefined as 
“special dangerous commodity” (the list of 34 lethal commodities). In this 
regard, ACR “endorses the approach described by both CN Rail and CP Rail as 
well as the list of 34 commodities presented by CN Rail.” 


Furthermore, ACR proposed that "“placarded carloads of hazardous goods 
be marshalled at the head of trains preceded by a minimum of 5 cars equipped 
with roller bearings. All carloads of hazardous goods would be equipped with 
roller bearings. Depending on the definition developed for hazardous 
goods.....flammable compressed gases (could) be separated from tank car 
shipments of chlorine, anhydrous ammonia or sulphur dioxide by at least 5 non 
placarded rail cars....." Train lengths and speeds would not be restricted. 


ACR, however, stated that "there has been no experience.....to 
indicate that a change from existing practices is necessary." 


In the matter of hot box detectors, ACR recommended modification of 
the recommendation to recognize that "physical enroute inspection procedures 


approved by the Railway Transport Committee are an acceptable alternative to 
hot box detectors.” 
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4-3 Norfolk and Western Railway Company (NW) 
eg nae ly NW) 


The Norfolk and Western Railway Company (NW) operates in Canada on CNR 
owned track between Windsor and Fort Erie, a distance of about 200 miles. On 
average, two NW trains per day operate on this trackage, one in each direction; 
these trains often pull small numbers of cars of dangerous commodities. 


In addition, NW owns and operates trackage in the United States. 


4-3-1 Roller Bearings 


As of January 1, 1980, NW owned 85,821 freight cars, of which 28,727 
were plain bearing equipped. Any of these cars might operate on Canadian track 
as could any of the other 800,000 to 900,000 plain bearing cars in the North 
American fleet, NW stated. 


NW does not now nor does it plan in future to effect conversion from 
plain bearings to roller bearings on its fleet. The railway believes that 
costs submitted by CNR and CPR for such conversion "are generally in line with 
present-day data and would be relative to the NW if we chose to retrofit our 
equipment". NW further stated that a converted truck side frame "interferes 
with visual inspection of adapter and seals during physical inspections”. 


NW has experienced considerable improvement in plain bearing 
performance in recent years which is attributed to improvements made to plain 
journal components and to inspection and servicing of plain bearing cars. 


Of 444 overheated journals in 1980, 44 or 10% were roller bearing 


equipped. None of these, however, were among the 8 which failed, causing 
derailment. 


The only present method of discovering whether cars being entrained 
are equipped with roller bearings is by visual inspection of the cars, NW 
stated. A train carrying dangerous commodities and required to be made up only 
of roller bearing cars may have to stop to pick-up shipments en route. It 
might only then be discovered that the cars to be entrained were plain bearing 
equipped and could not be added to the train. "This would be a completely 
wasted move resulting in unrecoverable costs and increasing the risk exposure 
to our personnel and the public by additional train handling." 


4-3-2 Car Retrofit 


NW owns no tank cars operated in Canada. They object to 
implementation of the order, however, on the grounds, among others, that there 
is a retrofit schedule for 111 tank cars now in effect for completion in 1989 
and “the imposition of the proposed order on such short notice...will cause 
disruption and significant expense to Canadian industry and will disrupt NW's 
Canadian operations." NW shops are not authorized by AAR to perform bottom- 
fitting modifications. 


NW stated that use of double shelf couplers should be encouraged, 
however. 
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4-3-3 Hot Box Detectors 


There are 147 HBD at 136 locations on NW's United States trackage. 
These are of similar manufacture to those of CN (Servo type) and are similarly 
monitored at central locations rather than at trackside. Most detectors are 
spaced 20 to 30 miles apart on main lines, though there are 57 miles of track 
per detector counting yard and terminal tracks, etc. In 1980, 340 of 444 
overheated journals (77%) were discovered by HBD and the remainder by train 
crew or other persons. NW analyzes detector performances monthly to determine 
if HBD are located most advantageously. 


As NW operates in Canada on CNR trackage, the economic implications of 
any ordered change were left by NW to analysis by CNR. 


NW also noted that according to DOT regulation in the U.S., trains 
travelling 500 miles must be certified as having undergone a complete 
mechanical inspection including airbrake tests before proceeding. 


4-3-4 Length and Speed Restrictions 


Trains are operated by NW in large urban areas in the United States at 
speeds up to 60 mph, although some municipalities restrict train speeds, stated 
NW. NW stressed that acceleration and deceleration of trains applied a great 
deal of force to train and track components and that these forces could 
themselves cause derailments. “The more acceleration and deceleration activity 
involved in train handling, the higher the risk exposure to a potential 
equipment or track failure”. 


NW testified that trains travelling at 25 mph up steep grades might be 
unable to maintain this speed and gradually slow to speeds where harmonic roll 
might set in. Acceleration and deceleration would cause fewer problems on 
smooth tangent track, however. 


While NW did not submit quantitative estimates, they stated that costs 
would be increased by the need for additional trains, crew and equipment if 
speed and length restrictions were ordered. NW also stated that “Operation of 
additional trains will increase risk of exposure to the populace, especially at 
grade crossings and such other areas where injuries and fatalities greatly 
exceed those associated with the transportation of dangerous commodities." 


4-4 Other Short-Haul Railways 


Submissions were made by several railway companies in response to the 


original Show Cause order, although except as previously noted these companies 
did not present witnesses. 


Several railways, such as Maine Central, and the Essex Terminal 
railways, made no objection to the proposed order. These companies stated that 
they would be little affected by the implementation of such an order as they 
would experience no operational changes; trains already travelled at speeds 
under 25 m.p-h., carried no dangerous commodities, were under 4,000 feet in 
length or otherwise met the recommended restrictions. 


Talis 


A number of railways concurred with CNR and CPR submissions or 


requested that the submissions of their parent railway companies be accepted 
also on their behalf. 


Other railways did object to implementation of the order and supplied 
information and arguments in Support of their views and to illustrate their 
present operations and the effects of proposed changes. 


4-4-1 Roller Bearings 


The Chesapeake & Ohio Railway Company (C&O) stated in their submission 
that a requirement to have all cars in a dangerous commodity carrying train 
equipped with roller bearings “will cause chaos in train shceduling and 
operations planning, in effect reducing the entire process to day-to-day 
improvisation dependent upon the chance tendering of cars to C & 0 for 
transport which in turn determines whether the cars to be transported can be 
sent in a single train or must be sent in two or more trains." The C & 0 
System owns or leases 42,801 cars without roller bearings which would cost an 
estimated $279,569,243 (U.S.) to retrofit. As C&O has no Canadian designated 
fleet, any of these cars could be moved on the company's Canadian lines at any 
time. If 1,524 cars per year were retrofitted and 3,050 per year were 
scrapped, a fully roller-bearing equipped fleet could be established in 9.4 
years. Excluding “hopper bottom gondolas", 82% of the merchandise-carrying 
fleet is roller-bearing equipped; including these cars, only 65% of the C & O 
fleet is so equipped. 


ConRail similarly “vigorously opposes any such restrictions on its 
Canadian rail operations." The ConRail fleet of 117,000 leased and owned cars 
includes 52,000 without roller bearings which, ConRail states, would cost 


approximately $4,000 per car to retrofit. Conversion would take about four 
years. 


While the Quebec North Shore & Labrador Railways (QNS&L) and the White 
Pass and Yukon Corporation (WP) stated that they could comply with the order as 
written, they noted ownership of 552 and 175 cars respectively which were plain 
bearing equipped. Some WP cars of this type were in work service while 440 of 
the QNS & L cars were in work service. QNS & L submitted that conversion costs 
would total over $3.8 million and the process would consume 17-18 years. WP, a 
narrow gauge line, stated that bearing retrofit was not possible for their cars 
and new trucks would be required at a cost of $30,000 per car. 


Maine Central Railway outlined its position in a written submission 
sent to the Commission during the hearing. This railway, which only operates 
for a distance of 5 miles in Canada, operates at 20 m.p-h. in a location with 
no built up areas or stations adjacent to its track. Only 3,630 cars out of a 
total annual number of cars handled of 139,162 operates into Canada. 


The costs for retrofitting Maine Central's rail fleet of 1,693 cars 
with plain bearings would be $3,300 per car for a total of $5.59 million. The 
average net earnings of the company for the last 5 years have been $1.56 
million. 
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4-4-2 Tank Car Retrofit 


C & O stated that terminal switching operations will be much slowed 
due to the time required to examine each car for roller bearings, double shelf 
couplers, head shields, thermal protection and bottom fitting protection. 

These delays and others associated with the order's implementation “may trigger 
or exacerbate car shortages and could ultimately lead to reduced production by 
shippers or diversion of traffic to other modes”. 


The cost of retrofitting each of QNS & L's 36 tank cars used to ship 
dangerous commodities with double shelf couplers (DSC's) was estimated by QNS & 
L to be $1,700. QNS & L could retrofit these cars at a rate of 12 cars per 
month, but would require at least five months lead time to obtain DSCs. 


While ConRail owns or leases 108 tank cars, none of which are equipped 
with DSCs, these are not employed in Canadian service. 


WP owns tank cars which, however, are not used to transport dangerous 
commodities. These tank cars are not DSC equipped and, "To the best of our 
knowledge no supplier makes a 3/4 size coupler with double shelf for our narrow 
gauge equipment.” Nineteen WP cars are protected with bottom fittings and a 
program is in place to install these on the other 14 WP tank cars. 


4-4-3 Hot Box Detectors 


Hot box detectors on ConRail trackage are spaced approximately 20 
miles apart, a distance which is modified by a number of other criteria. All 
11 ConRail HBD on Canadian territory are associated with dragging equipment 
detectors and all are on ConRail's Canada Division (Windsor to Niagara Falls). 
ConRail has no HBD on its Mohawk-Hudson Division (Montreal to Huntington) and 
has no plans to install further HBD within the next three years in Canada. 


C & O contended that if the proposed regulation intends installation 
of HBD every 20 miles, “then such regulation will be prohibitively expensive 
for very little return in safety." The zone of protection offered by an HBD 
extends approximately 20-25 miles, they stated. Presently, only 2 HBD are 
installed on one Canadian C & O subdivision and these are separated by a 
distance of 56.5 miles. There are no HBD on C & O's other Canadian 
subdivisions and no further installations are now planned. C & O's HBD are not 
equipped with dragging equipment detectors; the present HBD used are track-side 
readout types costing about $100,000 (U.S.) installed with an annual 
maintenance cost of $7,500 (U.S.). 


Originally, QNS & L installed HBD as nearly as practical at 30 mile 
intervals, though there has been some relocation of these devices. Fifteen HBD 
have been installed, completing QNS & L's installation program for these 
devices at an installed cost of $60,000 each (annual maintenance is $8,300 
each). Additionally, dragging equipment detectors have been installed to 
protect railway infrastructure at a total of $110,000 each and an annual 


maintenance cost of $2,000 each. HBD are of the Servo type with readouts at a 
Hot Box Detection Centre. 


eg Se 


WP has neither HBD installations at present nor plans for such 
installations. Several other railways reported that Canadian trackage operated 


by them is the property of CNR or CPR and so HBD installation would be a 
consideration for those railways. 


4-4-4 Length and Speed Restrictions 


Without detailing reasons, ConRail noted that it "vigorously opposes 
such restrictions on its Canadian rail operations." 


C & O objected to these restrictions on grounds of safety as well as 
economic grounds. “It is clear," they stated “that the impact will be 
significant and could be as important as doubling the number of trains with 
obvious associated one hundred per cent increases in crew costs and significant 
increases in fuel consumption, wear and tear on railway equipment, track, etc." 
Extensive study and planning would be required in drawing up new schedules and 
forms, hiring and training of crew and obtaining new equipment. In terms of 
safety, “There are many possible causes of train derailment totally unrelated 
to journal box failure and enjoining upon the railways the necessity to operate 
many additional trains statistically increases the opportunity for such 
casualties." As well, cost increases could result in diversion of dangerous 
commodities traffic to the highway mode, which C & 0 submits would be "from a 
relatively safe to a relatively unsafe environment. The safety record of the 
railway mode is markedly superior to that of the highway mode." 
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2-0 DR. WILLIAM J. HARRIS - VICE-PRESIDENT AAR 
ED EME AR 


Dr. William Harris was called as a witness by CNR as an independent 
expert on railway safety. 


5-1 Roller Bearings 


Dr. Harris stated that the AAR has examined the relative safety of 
bearing types and has found no basis for recommending any change from the 
current pattern which is mandating all new equipment to have roller bearings 
and a continuation in use of friction bearings. AAR was of the opinion that if 
plain journal bearings are properly lubricated and maintained, they will yield 
a good safety record. "We are not able to see any economic justification for 
the conversion process." 


Dr. Harris believed that there would be a difference in time for a 
plain bearing to fail once lubrication is lost and the time required for a 
roller bearing to go to failure. However, "...there is almost surely a great 
deal of scatter in the data. That is, some go quickly and some take very much 
longer, depending on the weight of the car, the speed of the train, the nature 
of the distress that the bearing finds itself in." "It is my opinion that the 
roller bearing would burn off more quickly...". With regard to train speed 
influence, Dr. Harris said "...simply looking at the nature of construction, 
one can imagine speed being a variable that is worth taking into account...”. 


5-2 Tank Car Retrofit 


Dr. Harris expressed the opinion that "...the greatest opportunity for 
improvement (in rail safety) was in the improvement of the containment of the 
tank during the derailment event." Tank car integrity is a priority concern. 
It is "...very difficult to mount a program that will have the same potential 
immediate consequence as improvement of the tank containment." 


With regard to double shelf couplers and head shields, Dr. Harris 
testified that "The most common cause of loss of product from a tank car is the 
penetration of the head by the coupler of the adjoining car.” AAR therefore 
endorses the use of double shelf couplers. AAR also supports the use of head 
shields for the same reason, however, because of weight considerations half- 
head shields predominate. Dr. Harris did not feel that there was any safety 
consideration between half and full head shields as most penetrations are 
located in the lower half of the head of the tank. 


5-3 Train Speed Restriction 


Dr. Harris testified that a careful examination of statistics did not 
lead to an identification of a relationship between train speed and the 
fracturing of tank cars during a derailment. He also said that there is no 
“systematic” speed effect in terms of the amount of damage arising from a 
derailment. Dr. Harris was of the opinion that there would be no more damage 
statistically between a derailment occurring at 30 m.p-h. and 50 m.p-h. 
However, Dr. Harris also felt that there may be a statistical damage difference 
between 20 m.p.h. and 50 m.p.h. "...So far AAR has found nothing which 
Systematically leads...to a basis for recommendation to the industry for any 
change in practice to improve safety.” 


—tGae 


Furthermore, Dr. Harris pointed out that speed is a very relative 
matter, "...speed must be compatable with the condition of the track.” In the 
U.S., however, certain communities have arranged to have speed limits put on 
trains passing through their populated areas. 


5-4 U.S. Organizations Involved in Rail Safety 


Dr. Harris briefly outlined the roles of various organizations 
concerned with rail safety in the U.S. These were the Association of American 
Railroads (AAR) the Department of Transportation of the U.S. government (DOT) 
and the National Transportation Safety Board (NTSB) and some of their 
subdivisions. 


The AAR, unlike the other organizations mentioned, is a private body. 
Its members are U.S. domiciled railways. Railways domiciled in other countries 
such as Canada and Mexico are affiliate-members, however, with full voting 
rights and participation on AAR committees though not on the Board of 
Directors. The AAR is divided into a number of departments which carry on work 
for the purpose of providing support to the railway industry. 


The DOT was created in 1967 as one of the departments in the federal 
executive branch of the United States. On creation, it absorbed a number of 
pre-existing organizations including the Coast Guard and the Federal Highway 
Administration. The Federal Railroad Administration (FRA) was created as an 
organization within DOT on its inception. According to Dr. Harris: 


"The Federal Railroad Administration was assigned 
several sets of responsibilities, one was management 
responsibility for the Alaska railroad; a second 
responsibility for the broad administration of rail safety, 
the determination of requirements and needs, and the desired 
technical input to reg's. They were assigned other 
responsibilities such as the conduct of research. 


“Within the hierarchy of the Department of 
Transportation it was decided that regulations governing 
railroad safety should not be issued by the Federal Railroad 
Administration, but instead should be issued by another 


group closer to the Secretary called the Materials 
Transportation Bureau. 


“When a railway safety issue is identified by the 
Federal Railroad Administration, it makes a recommendation 
to the Materials Safety Bureau and the MTB is the group that 
actually issues the regulation by going through appropriate 


notice, hearings, written testimony, and final publication 
of a reg.” 


The NTSB is a relatively new institution created within about the last 
decade. The Board's Chairman is a presidential appointee and has administra- 
tive accountability to the Department of Transportaton. The NTSB is an indepen- 


dent body with a defined mandate and no other executive responsibilities for 
any part of transportation. 
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Dr. Harris stated that: 


“The National Transportation Safety Board, a board of I 
think five or seven people, all made up of individuals 
appointed, has a staff whose primary function is to conduct 
investigations of major accidents in all modes of 
transportation: air, rail, highway and water, with primary 
attention on air, rail and motor vehicle transportation. 


“Based on the findings in those analyses, the NTSB 
makes recommendations to interestd parties, for example to 
the Association of American Railroads as you saw in 78-2 or 
to the Department of Transportation, in order to call 
attention to shortcomings as NTSB perceives it in the design 
of equipment or the operation of that equipment.” 


The staffs of the NTSB, FRA and AAR frequently work in close co- 
operation but according to Dr. Harris, “That in no way compromises their 
independent ability to speak their minds in the various reports”. 
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6-0 TANK CAR LEASING COMPANIES 


Three of the four Canadian tank car leasing companies presented a 
joint submission to the hearing. Three witnesses appeared on behalf of 
PROCOR Limited, C.G.T.X. Inc., and A.C.F. Canada Limited — Mr. Ron Cole, 
President of C.G.T.X. Inc., Mr. Gordon Mills, Vice-President of PROCOR Ltd. 
and General Manager of the Rail Car Division, and Mr. Earl Phillips, Vice- 
President, Engineering and Development, Union Tank Car Company of Chicago, 
Illinois and Project Director of the R.P.I. - A.A.R. Railroad Tank Car 
Safety Research and Test Project. As well, the companies retained 
Quantalytics Inc. of Vancouver to perform a study focusing on the railway 
alternative proposals which was presented in evidence by Dr. Cary Swoveland. 


The tank car companies endorsed the principle that where there is a 
significant safety benefit to be achieved by the implementation of any given 
recommendation and the cost is not excessive, the recommendation should be 
accepted. However, it was their view that should a recommendation have only 
a negligable safety benefit and appear to be excessive in terms of cost then 
a recommendation should not be accepted. 


The tank owners submitted that to implement the additional retrofit 
required by the Grange Recommendations would result in an estimated increase 
in the present leasing cost of between 18 and 35%. From the estimates of 
costs provided by the tank owners there was no doubt that roller bearing 
retrofit provided the most significant factor in the amount of the estimated 
increases in rentals. In their view, the safety benefit that would result 
from these substantial additional expenditures would not be significant and 
therefore the expense would not be warranted, particularly in relation to 
the roller bearing retrofit program proposed by Grange J. 


In general, the tank car companies evidence covered only 
recommendation 1 of the Grange Report, since that is the one that would most 
directly affect them. Their written evidence, submitted as Exhibit TC-1, 
Started with a general review of the evolution of tank car design and 
regulation, and then went on to consider in detail each of the equipment 
modifications set forth in Grange recommendation 1. The final section of 
their written evidence contained their comments and recommendations on each 
of the matters contained in recommendation 1 and on the alternative proposed 
by CNR and CPR. In oral direct evidence Mr. Phillips summarized the 
activities of the Railroad Tank Car Research and Test Project. 


6-1 Railroad Tank Car Safety Research and Test Project 


The Railroad Tank Car Safety Research and Test Project was created 
in 1970 primarily because of an unusual rash of catastrophic accidents in 
the United States involving tank cars. This project is a cooperative 
program of the Railway Progress Institute and the Association of American 
Railways. The Railway Progress Institute is a trade association composed of 
companies that supply the railways, including tank car companies. The 
Federal Railroad Administration in the United States has been involved with 
several series of tests conducted by this Project, including fire tests 
conducted at White Sands, New Mexico and simulated switch yard impact tests 
at Pueblo, Colorado. 


= 20 


The mandate of the Tank Car Safety Project was to seek means by 
which to reduce the vulnerability of tank cars in accidents to release of 
their lading. This was to be done within the scope of tank car design. The 
project did not examine railway operations (i-e. it did not look at the 
causes of accidents). Rather it assumed that accidents were going to happen 
and examined possible design changes that would be cost effective in 
reducing the number of catastrophies arising from release of lading. Some 
of the areas of activity in which the project has been involved include 
accident data collection and analysis, examination of tank car metallurgy, 
investigation of the means by which damage to tank cars can be assessed at 
accident sites, investigation of coupler design, and investigation of means 
of protecting tank cars from puncture and fire impingement during 
accidents. As a result of its research, the Project recommended that 
Specification 112 and 114 tank cars be retrofitted with double shelf 
couplers, head shields and thermal protection. This retrofitting has been 
required by law in Canada by CTC General Order 1979-1 Rail and was completed 
on June 30th, 1981. 


The Tank Car Safety Research Project is currently involved in three 
main activities — first, the collection and analysis of accident data on 
retrofitted tank cars; secondly, the study of Specification 105 tank car 
design to see whether thermal or head shield protection is warranted, and 
finally, an investigation of ways to help identify the danger existing from 
damaged cars in derailments which have not yet released their product. 


Analysis of accident data on retro-fitted tank cars indicates that 
head punctures of 112 cars have decreased in frequency to 1/7th of what the 
frequency was in the 14 year period before retrofitting. Analysis has also 
indicated that the number of ruptured tank cars has decreased to about 1/3 
of what it was in the prior period, and that there is also a definite 
decrease in the number of shell punctures. Overall, all types of events 
causing lading release in Specification 112 and 114 tank cars have reduced 
by a factor of 4 since the introduction of retrofitting. 


The tank car companies filed as exhibits in the proceedings copies 
of all of the 42 reports produced to date by this Tank Car Safety Project 
and an index listing all the titles of these reports. 


6-2 Roller Bearings 


The tank car companies provided data on their rail car fleet by 
bearing type as indicated in the following chart: 
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In their testimony the tank car companies indicated that those cars 
listed under Freight Cars and about 10 to 15% of the remaining cars do not 
carry dangerous commodities. 


In calculating the cost of converting all cars to roller bearings, 
the tank car owners used a cost of $15,000 per car and included all cars in 
their fleet whether used to carry dangerous commodities or not. During 
cross-examination, the witnesses for the tank car companies indicated that 
the figure of $15,000 had been taken from CN's evidence. No independent 
assessment of whether converted or new trucks should be used had been made 
by the tank car companies. Utilizing that figure of $15,000 per car, tank 
car owners estimate that the direct cost to retrofit all plain bearing cars 
to roller bearings would be $56,850,000. 


In fact, however, not all plain bearings cars would be 
retrofitted. In cases where the cost of the retrofit could not be recovered 
within the remaining leasable life of a car, some of the cars would instead 
be retired and replaced with a new car. The following chart indicates the 
cost as estimated by the tank car companies of performing the conversions 
that would be done and of replacing the cars that would not be converted to 
roller bearings. 


TABLE 6-2 


Estimated Costs of Conversion to Roller Bearing 
and Replacement of Cars 


No. of Cars No. of 

Retrofitted Cost New Cars Cost 
CGTX 971 14,565,000 643 46,296,000 
PROX 451 6,765,000 440 31,680,000 
ACFX 246 3,690,000 48 3,476,000 
TOTAL 1,668 25,020,000 Leto ~, 8'3432,000 


Source: Exhibit TC-1 (compiled) 


Since the new cars are larger than the older cars, fewer cars would 
be purchased than would be retired. 


The tank car owners concluded, in relation to the issue of roller 
bearings, that a roller bearing retrofit program would provide little or no 
safety benefit at an enormous cost. Their opinion was that plain bearings, 
properly lubricated and maintained, are virtually as safe as roller 


bearings. They were therefore opposed to any required roller bearing 
conversion program. 


6-3 Double Shelf Couplers 


The uncoupling of a tank car coupler and the resulting puncture of 
the head of the adjoining tank car is one of the most prevalent causes of 
loss of lading in derailment situations involving a tank car, according to 
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studies cited by the companies. There is therefore no doubt that the double 
shelf coupler, by preventing this uncoupling, significantly reduces the risk 
of such head punctures in most circumstances, they said. 


Witnesses for the tank car companies testified that all new tank 
cars built in the last three years have been equipped with double shelf 
couplers. In compliance with CTC General Order 1979-1 Rail, all 
Specification 112 and 114 tank cars are currently equipped with double shelf 
couplers. Recent American regulations require that all 105 tank cars be so 
equipped by February 1982 and that all tank cars carrying dangerous 
commodities be so equipped by 1985. The tank car company witnesses 
indicated that it would be no problem for the Canadian tank car fleet to be 
retrofitted with double shelf couplers in accordance with those deadlines. 
They have, however, not assessed the question of whether it could be done in 
a shorter time period. 


The cost of retrofitting tank cars with double shelf couplers was 
estimated to be $1,700. per car. The tank car companies estimated the total 
cost of retrofitting all tank cars with double shelf couplers at 
$17,512,400. That included also the 10 to 15% of cars not presently used 
for carrying dangerous commodities. 


In summary, the tank car owners are in general agreement with the 
intent of the Grange Report recommendation as to double shelf couplers, but 
pointed out that there is no safety benefit to be achieved in providing 
double shelf couplers on tank cars which do not transport dangerous 
commodities. They therefore endorsed the scope of the recent American 
regulations which provide that double shelf couplers are to be installed on 
tank cars transporting dangerous commodities only. 


6-4 Head Shields 


Head shields are intended to provide additional head puncture 
protection. It was the view of the tank car companies in their written 
evidence that where double shelf couplers have been installed the importance 
of head shields is greatly diminished. This was not, however, completely 
supported by one of their own witnesses, Mr. Phillips, Project Director of 
the Railroad Tank Car Safety Project. 


Mr. Phillips testified that analysis of recent accident statistics 
indicated that the number of punctures was down to 1/7th of what it had been 
on 112 and 114 retrofitted cars. One such puncture occurred above the line 
of the head shield. In his opinion, if there had been a full head shield on 
that car, there might have been protection against the puncture. 


Recent American regulations in this field require that, after 
August 31, 1981, all newly built Specification 105 tank cars that transport 
flammable gases, anhydrous ammonia or ethylene oxide are to be equipped with 
a tank head puncture resistance system equivalent to that now required for 
Specification 112 and 114 cars. 
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No separate costs for retrofitting with head shields were provided; 
rather, global figures for retrofitting both head shields and thermal 
protection were stated. 


6-5 Thermal Protection 


The thermal protection retrofit program required by CTC General 
Order 1979-1 Rail is designed to extend the time before overheating of the 
tank shell, which could take place in a derailment involving a pool fire, in 
order to permit the tank car's contents to empty through the relief valve, 
and thus, delay violent rupture. Two benefits flow from this delay. First, 
emergency forces have more time to react and secondly, when a rupture does 


occur, there is less product in the car and therefore the rupture is likely 
to be less catastrophic. 


Mr. Phillips testified that analysis of accident data gathered 
since the retrofit program was introduced indicates that the number of 
ruptures have decreased to about a third of what it was prior to 
introduction of thermal protection on Specification 112 and 114 tank cars. 
All ruptures that have occurred have been on tank cars where the integrity 
of the thermal protection was destroyed in the accident. There have been no 


violent ruptures experienced when the thermal protection has remained intact 
during the accident. 


Current regulations require that only Specification 112 and 114 
cars carrying flammable gases be retrofitted with thermal protection. 
Specification 112 and 114 cars carrying such products as anhydrous ammonia 
and fluoracarbons are not required to be equipped with thermal protection. 
This is primarily because historically there has not been an accident 
problem with such products. However, Mr. Phillips testified that it was 
possible for tank cars containing such products to violently rupture, and 
thus, there would be some safety benefit in requiring thermal protection on 
such cars. This was in contrast to the written evidence of the tank car 
companies which stated that there was no evidence that there would be a 
safety benefit to extending the requirements for thermal protection beyond 
that presently required by CTC General Order 1979-1 Rail. The cost of so 
retrofitting the remaining Specification 112 and 114 cars was estimated to 
be 2.7 million dollars or $15,000 per car. 


Presently, there are two types of thermal protection authorized for 

use on Specification 112 and 114 cars — a jacketted version and a spray- 

on version. Mr. Phillips testified that in his opinion, the jacketted 
construction offered some additional protection to that provided by the 
Spray-on type. This is particularly true in the case of punctures that 
would tend to drive in perpendicular to the surface of the tank car. Cars 
with the jacketted construction have, in addition to the thickness of the 
tank, 1/8th inch additional steel. In his view, the jacketted form of 


insulation would be more likely to survive the impact of the derailment 
process than the spray-on version. 


Currently, some Specification 105 tank cars do not meet the 
requirements set out for insulation of 112 cars. These are the cars 
insulated with 4 inches of foam fiberglass or 2 or 2-1/2 inches of urethane 
foam. The only practical way to retrofit such cars would be to spray a 
coating on the exterior of these cars. In Mr. Phillips' view, such a spray- 
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on coating would not significantly improve the safety of such cars in fire 
situations. As indicated earlier the Railway Tank Car Safety Project is 
currently analyzing Specification 105 tank cars to see if thermal protection 
or head shield protection is warranted for such cars. Preliminary analysis 
of data has indicated that 105 cars carrying certain products such as 
ethylene oxide and vinyl chloride have significantly higher rates of release 
of product during accidents than other 105 cars. 


6-6 Bottom Fitting Protection 
eee Oe CU LON. 


Mr. Phillips explained that bottom fitting or outlet protection is 
to an extent a misnomer. What is really meant is bottom discontinuity 
protection. A bottom outlet is a type of discontinuity. The purpose of 
such protection is to prevent the sheering-off of bottom discontinuities in 
derailment situations, and thus, prevent loss of product from such tank 
cars. After a derailment in Welland in the early 1970s, the CTC required 
that certain cars carrying sulphuric acid be retrofitted in order to have 
their bottom outlets protected. Aside from this requirement, there is 
presently no legal requirement that cars with bottom discontinuities be 
retrofitted with bottom fitting protection. However, the A.A.R. has set out 
a rather complex schedule for retrofitting such cars based on the type of 
commodity they are carrying. 


Selection of the order in which such cars should be retrofitted has 
been based by the A.A.R. on four main factors —— the degree of danger of 
the product, certain ecological considerations, the amount of tonnage of the 
product carried, and specific consideration of the potential results of a 
violent rupture of the product. Current A.A.R. retrofit programs, which now 
extend to 1989, are presently under review. The tank car owners support the 
conclusions reached by the A.A.R. in this area and are complying with the 
A.A.R. retrofit schedule for bottom fitting protection. 


The cost of installing bottom fitting protection varies with the 
type of car involved and the bottom fitting protection that is used. The 
cost was estimated by the tank car owners to average at least $3,000 per 
car. The estimate for retrofitting the entire fleet of cars with bottom 
discontinuities was estimated at $21,609,000. This figure includes all cars 
with bottom discontinuities whether they carry dangerous commodities or 
not. The tank car company witnesses were unable to say what percentage of 
this amount was already committed to being spent under the present A.A.R. 
retrofit program. 


6-7 CNR — CPR Alternative Proposals 
See ee PMA CLVE TETOpOsals: 


The tank car owners testified that they were opposed to the 
alternative proposal of marshalling certain very dangerous commodities at 
the head end of trains. The proposals of CNR and CPR also involved the 
required retrofitting of tank cars carrying such special dangerous 
commodities. The tank car owners were opposed to this proposal on two main 
grounds. First of all, in their view,. there was no additional safety 
benefit offered by such marshalling. In support of this, they produced a 
risk analysis by Dr. Swoveland who came forward to testify to this later in 
the hearing. Secondly, the retrofitting requirements of this alternative 
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proposal would impose additional costs on the tank car companies over and 
above that required by existing regulations. This would, in turn, result in 
an increase in leasing costs to the shippers of special dangerous 
commodities. 


On behalf of the tank car companies, Dr. Swoveland gave evidence 
concerning a study they had commissioned entitled “A Risk Analysis of 
Options for Transporting Dangerous Commodities by Rail in Canada". The 
objectives of the study were as follows: 


",..to provide quantitative measures of the 
safety implications of certain specific changes in rail 
equipment and operating procedures.” 


"...to focus on proposals...made by both major 
railroads..." 


The study considered several options: 


1) “Base Case" involving installation of 
additional hot box detectors, equipping 112 and 114 
tank cars with double shelf couplers, head shields and 
thermal protection and equipping 105 tank cars with 
double shelf couplers. 


2) "Marshalling and SDC Car Retrofit Option" 
(Option 1) as for Base Case plus roller bearing 
conversion of plain bearing cars carrying special 
dangerous commodities (SDC) and the marshalling of 
those cars carrying SDC at the head end of the train 
with 5 non-placarded roller bearing cars as buffers 
to the last locomotive. 


3) Option 2 - as for option 1 but 5 car buffers 
need not have roller bearings and SDC cars need not be 
retrofit with roller bearings. 


4) Option 3 - as for option 1 but SDC cars need 
not be retrofit with roller bearings. 


5) Option 4 - as for base case except SDC cars 
are retrofit with roller bearings (over five years) 


6) Option 5 - as for base case except all freight 


cars are retrofit with roller bearings (over five 
years). 


The study approach was to evaluate the risks associated with each 
of the above options. A computer model was designed to do this and the 
model parameters were quantified from a variety of data sources. The model 
and its calibration was designed and based on a series of assumptions 
necessary to yield the desired quantitative measures. 


- 127 - 


The central concept of the model is that special dangerous 
commodities would move in a “typical train" comprising seventy-seven (77) 
cars, two of which would carry a special dangerous commodity (those two 


cars were assumed to be 105 tank cars). Quantalytics made further 
assumptions, some of which follow: 


1) The current rates of derailment from cause other 
than burnt-off journals continue to apply in the future. 


2) Special dangerous commodity traffic will increase 
at an average annual rate of 2.67% (based on ton-miles). 


3) The proportion of SDC car-miles that travel over 
hot detector territory on CNR is the same for CPR. 


4) The frequency of spills arising from 105 tank 
cars carrying chlorine between 1965-1980 in the U.S. 
apply to the probable spillage rates for cars carrying 
special dangerous commodities on CNR and CPR in the 
future. 


5) SDC cars are now marshalled randomly from 6 cars 
after the locomotives to 5 cars before the caboose. 


6) Statistical variations in estimated quantities 
could not cause the relative risk evaluations of the 
options to be in error. 


Quantalytics recognized that “some of the interactions between the 
rail safety factors examined turn out to be quite complex — the 
likelihood of a burnt-off journal occurring on a particular car, for 
example, and resulting in a derailment, depends on a whole series of 
variables.....consequently, the safety implications of implementing each of 
the options considered can only be quantified within the analytical 
framework that is able to take account of these complex interactions." The 
validity or strength of the analytical results must therefore be assessed 
within the context of this fact and in consideration of the inherent 
assumptions necessary to develop the model logic and calibrate its functions 
to yield the desired type of result. 
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The statistical results of the Quantalytics analysis are 
itemized below: 


EXPECTED NUMBERS OF SDC SPILLS 


to 

Option 
Burnt-Off Journal Derailments Base Case ah 2 < 
No. of SDC spills 0.34 O.U7ann0 .2 terial 9 
SDC spills in built-up areas 0.07 0.04 .-0.05* 0.04 
Other Types of Derailments 
No. of SDC spills 4.16 G2 Zea 6.2 2a BO 22 
SDC spills in built-up areas 0.95 1.41 1.41 1.42 
SDC Spills From All Causes 
Total Number 4.50 623929060432 36540 
Number in built-up areas 1.02 T3458 92 15460061245 


Source: Exhibit T.C. 8 page 31, rounded for simplicity 
Quantalytics concluded from this analysis that: 


1) The head-end marshalling of roller bearing SDC 
Cars with five roller bearing buffers is less safe than 
if SDC cars did not have to be all roller bearing 
equipped and marshalled to the front-end of the train. 
(Note: the estimated difference is that over 18 years 
there would be approximately 40% more SDC spills). 


2) Special marshalling of SDC cars to the front end 


as 


|= 


0.33 


0.07 


4.49 


1.02 


of the train is less safe than random marshalling between 


the first and last five cars in the train. (Note: the 


estimated difference is that over 18 years there would be 


approximately 40% more SDC spills) 


3) Under both the present and proposed marshalling 
arrangements, the retrofitting of plain bearing SDC cars 
with roller bearings results in no appreciable increase 


in safety. (Note: no appreciable difference in number 
of SDC spills) 


4) No alternative option shows an appreciable 
increase in safety relative to the base case. 


Ju 


0.29 


0.07 


4.45 


1.01 


The analysis techniques required a large number of assumptions to 


be made and the calibrating data was derived from different sources and 


under different conditions, in some cases, from the conditions to which the 
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model was applied. The results, however, would seem to be based on a 
logical and scientific approach to evaluating evidence. As well, even 
though the results by themselves are not claimed to be a valid predictor of 
the absolute number of accidents that will occur, they would seem to be a 


reasonable best-guess indicator of the relative frequency of occurrence 
of one situation to another. 
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7-0 SHIPPERS AND SHIPPER ASSOCIATIONS 
—— eM EE EUG 


7-1 General 


Three main types of users of rail freight transportation services 
made submissions to the panel or presented evidence at the hearings: 


1) those involved in shipping dangerous commodities in 
tank cars, owned or leased by themselves; 


2) those who ship or receive dangerous commodities but 
who do not own or lease cars themselves; 


3) those not directly involved in the transportation 
of dangerous commodities. 


The immediate effects of implementing the first three Grange 
recommendations differ to some extent among these three groups. Within each 
group there is also a range of effects as, for instance, shippers may own 
more or fewer cars or may produce goods where transportation costs and 
services are more or less important compared to other cost or marketing 
factors. 


Nonetheless, many common concerns were expressed and similar 
arguments were made on several aspects of the implementation of the Grange 
recommendations. The evidence is therefore grouped in this summary with 
some particulars attributed where appropriate. 


Several parties commented that the level of safety in rail 
transportation of hazardous goods was currently high. The Canadian Chemical 
Producers' Association stated that they knew of no safer method of handling 
chemicals than by rail. Dow Chemical stated their belief that all chemicals 
should be considered dangerous until proven safe, but stated that they knew 
of no deaths in Canada resulting from a rail spill of dangerous commodities 
since at least 1972. They cited an estimate of the annual risk of deaths 
for U.S. rail shipments of chlorine to be 1 in 22,300,000. The Canadian 
Pool Car Operators' Association Inc. noted that from 1976 to 1980, their 
members shipped approximately five million tons of goods, four to nine 
percent of which were considered dangerous commodities, without accidents 
attributable to the carriage of hazardous goods. C-I-L Inc. stated that 
they have a 60 year history of shipping chemicals by rail and they know of 
no human fatality from accidental release of chemicals transported by rail 
in Canada. CF Industries Inc. stated that there have been no fatalities 
from rail transportation of anhydrous ammonia in the 15 years CF has been 
producing it. United Cooperatives of Ontario also stated that they had 
never had an injury or loss of life related to loading or unloading of rail 
cars and they know of no deaths caused by a derailment or train accident of 
dangerous commodities in Canada. 


Several submissions made remarks similar to the statement by the 
Canadian Pool Car Operators Association Inc. that, "The legislation proposed 
would have serious economic implications, would tend to diminish rather than 
enhance the present safety record of our industry and would cause a loss of 
traffic to less stringently regulated modes of transportation". 
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A number of shippers and associations also made general observa- 
tions intended to provide context for consideration of the recommendations 
as a group. C-I-L Inc., for instance, remarked that “We live in a society 
which has apparently developed a tolerance for highway casualties, hotel 
fires and other life threatening incidents in everyday news. The same 
society is intolerant where rail safety is concerned and particularly where 
dangerous goods and chemicals are involved.” The Canadian Manufacturers' 
Association stated that "A society which demands products and services whose 
production and development depend upon dangerous commodities must accept 
some measure of risk resulting from their transportation.....In improving 
the safety of any system it is important to review and analyze carefully all 
factors which separately or in combination may pecipitate an accident.....it 
is imprudent to focus on a particular incident and consider only the 
circumstances of that occurrence in developing measures to improve the 
safety of the entire system.” 


Individual manufacturers, such as Dow Chemical of Canada Limited, 
as well as the Canadian Chemical Producers' Association, remarked that the 
safety record of the chemical industry is superior to that of many others, 
outlined precautions that were taken beyond those of other shippers, and 
outlined the role of the chemical industry's Transportation Emergency 
Assistance Plan (TEAP) in controlling effects of accidents which did occur. 


Dow stated, "The risks posed by derailments involving dangerous 
commodities, although not insignificant, are small compared to other risks.” 
They noted rates for commonly “accepted” risks, those “accepted in the sense 
that no action has been deemed necessary by society to lessen the risk..... 
For example, the risk of death by electrocution is 1 in 200,000 annually; of 
air travel (one transcontinental flight per year) 1 in 300,000; eating four 
tablespoons of peanut butter a day (carcinogenic risk from aflatoxin) 1 in 
25,000.” Dow also referred to the observation in a Technology Review 
article that “society overreacts to a high or potentially high number of 
injuries from a single incident, while generally ignoring incidents causing 
fewer injuries but occurring more frequently." Dow cited as an example the 
fact that railway crossing accidents claimed 98 lives in 1979, while there 
were no deaths from dangerous commodities releases since at least 1972. 


7-2 Roller Bearing Conversion 


Several of the companies and associations stated that they owned or 
leased rail cars, sometimes in very significant numbers, not all of which 
were roller bearing equipped. The Canadian Chemical Producers Association 
stated that only 79% of its members' 8,350 tank cars were roller bearing 
equipped. Conversion of the remainder was estimated to cost $25 million. 


Of 2,400 rail cars leased by C-I-L Inc., 712 were reported to be 
plain bearing equipped. If necessary, C-I-L stated that 280 of these would 
probably be converted to roller bearing at an estimated cost of $4.2 
million while the remaining plain bearing cars would be prematurely retired 


and replaced by new larger cars. Due to availability of materials and shop 
Space, conversion could not be completed before 1986. 


SANS TS) oo 


The Canadian Fertilizer Institute estimated that the industry owned 
or leased 10,000 cars of various types. Approximately 91% of those noted in 
a CFI membership survey were reported to be roller bearing equipped and the 
balance will be so-equipped by mid-1982. 


Approximately eighty-five percent of the largely leased fleet of 
Dow Chemical of Canada Ltd. is roller bearing equipped, compared to an 
industry average of 79%, they submitted. The entire Dow fleet is planned to 
be roller bearing equipped by 1984; this will be accomplished by a purchase 
and retirement scheme rather than through conversion. 


All 3,100 cars owned and leased by the Propane Gas Association of 
Canada Inc.'s members are roller bearing and double-shelf coupler equipped. 


Some companies which own or lease smaller numbers of cars may face 
disproportionately high costs, however. Nitrochem, for instance, leases 
forty-three type 112 cars and forty-nine type 105 cars to transport ammonia 
and nitrogen solutions, none of which are roller bearing equipped. 
Conversion of 44 nitrogen solution carrying 105 cars at $14,000 each would 
cost $620,000. Members of the Canadian Pulp and Paper Association also 
reported leasing cars unequipped with roller bearings but used in 
transporting chlorine, caustic soda and sodium chlorate. 


The Canadian Chemical Producers Association commented that only 
marginal benefits would result from conversion to roller bearings as there 
was no evidence that roller bearings are better and only 3 1/2% of train 
derailments during 1974-80 were caused by bearing failure, according to CNR. 


The Canadian Industrial Traffic League stated that they felt that 
an accelerated conversion program would be very expensive and disruptive and 
should be implemented only if substantial risk reduction would result. They 
also felt that evidence presented during the hearing left "considerable 
doubt" that such conversion would provide any risk reduction. 


Four mills, members of the Canadian Pulp and Paper Association, 
expressed concern that retrofitting would require numbers of cars to be 
taken out of service at least temporarily. This could contribute, in 
conjunction with the effects of other recommendations, to a potential car 
shortage and possible interruption of the constant supply of materials 
needed to keep mills in operation, they stated. 


The Canadian Manufacturers Association stated that they felt plain 
bearings to be as safe as roller bearings if they are given proper 
maintenance. C-I-L also questioned if better attention to plain bearings 
would not provide greater safety improvements than converting to roller 
bearings. 


7-3 Tank Car Retrofit 


All type 112 and 114 tank cars owned and leased by members of the 
Canadian Chemical Producers Association will soon be equipped with double- 
shelf couplers as ordered by the Canadian Transport Commission, the 
Association stated. They said that 743 of these cars are now equipped with 
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head shields, including 223 used only for ammonia and which need no thermal 
protection. All 112 and 114 cars will soon be equipped according to the 
Canadian Transport Commission Order with head shields and with thermal 
protection for cars carrying flammable gases. The Canadian Chemical 
Producers Association members have 2,100 type 111 and 114 cars fitted for 
bottom unloading. 


Dow Chemical of Canada Ltd., submitted that all their 105 tank cars 
will have double-shelf couplers by March 1, 1982, and all 103 cars will have 
bottom skid protection by July 1, 1983. 


Since 1978, C-I-L has required double-shelf couplers on new tank 
cars and feels that they are a cost effective contribution to safety. 
Presently, 23% of C-I-L's total fleet is double-shelf coupler equipped; 
conversion of type 105 cars, which is being done first, will be completed by 
1985. The cost of completing the conversions will be about $2,100,000. 
Ninety-seven percent of C-I-L's 112 and 114 cars have been fitted with head 
shields; the remainder are undergoing conversion at a cost estimated to be 
$600,000. C-I-L submits that there is no evidence to justify the $2,450,000 
installation cost of thermal protection on their 175 type 112 cars used 
exclusively for anhydrous ammonia. While C-I-L's unit train fleet of tank 
cars has been bottom outlet protected at a cost of $500,000, approximately 
300 tank cars more require either skid protection or recessed fittings at an 
estimated cost of $600,000. 


Double-shelf couplers have been fitted to an estimated 222% of 
Canadian Fertilizer Institute (CFI) members' owned or leased tank cars. The 
remainder of the fleet will be equipped with double-shelf couplers by 
January, 1983. An estimated 77% and 71% of tank cars have head shields and 
thermal protection respectively. Based on conversion costs tabled by the 
railways, costs to the industry for conversion to roller bearings, double- 
shelf couplers on tank cars, head shields, thermal protection and bottom 
fittings on 112 and 114 tank cars were estimated at $40 million by CFI. 
Implementation of these recommendations would result in an increase over 
planned retrofitting cost of $15-20 million with, said the Institute, little 
improvement in safety. 


United Co-Operatives of Ontario stated that they agreed that double- 
shelf couplers and head shields are safety improvements but did not feel 
thermal protection is necessary in their case. United Co-Operatives of 
Ontario has two tank cars which carry non-flammable anhydrous ammonia and 
which are not thermal protected. All U.C.0. leased 112 and 114 tank cars 
have double-shelf couplers; most have head shields and the remainder will be 
head shield protected by the end of June, 1981, they stated. 


Double-shelf couplers for Nitrochem's fleet of 44 leased 105 cars 
would cost $60,000 installed, while retrofitting 43 leased 112 cars with 
thermal protection would cost a total of $520,000, they stated. Thermal 
protection has been added to 10% of their 48 car ammonia fleet to date. 


CF Industries Inc. stated that installation of thermal protection 
on their leased fleet of 56 type 112A tank cars would cost approximately $1 
million, equal to the net leasing cost for one year of their total 370 car 
leased fleet used in shipping ammonia. They submitted that U.S. ammonia 
producers and railroads who potentially would not be subject to thermal 
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protection and other retrofit requirements would have a definite advantage 
as a result and could make significant inroads into the Canadian market by 
shipping their products into Canada by truck. 


Tank cars carrying dangerous goods should be equipped with double- 
shelf couplers, said the Canadian Manufacturers Association. They suggested 
that 105 cars should be so equipped first, and further stated their feeling 
that Canada should follow the same retrofit sequence as that in the U.S. 
document HM-174 so as not to create impediments to rail traffic between the 
two countries. Aljl 112 and 114 cars loaded with flammable gases or 
anhydrous ammonia should be equipped with head shields and all of these 
types of cars loaded with flammable gases should be equipped with thermal 
protection, according to CMA. Canadian Manufacturers Association suggested 
a deadline for this of June 30, 1981, in conformity with Canadian Transport 
Commission Order 1979-1, Rail. 


7-4 Hot Box Detectors 


While CF Industries Inc. stated that they would support a 
recommendation for increased hot box detectors if it were proven to enhance 
safety, they were unsure that a significant improvement over present rail 
safety records had been demonstrated and therefore they recommended further 
research. 


There was no other objection made, however, to increasing 
requirements for hot box detectors in principle. On the contrary, 
continuation or acceleration of programs for installation of these devices 
was urged by the Canadian Chemical Producers' Association, Dow Chemical of 
Canada Ltd. and the Canadian Industrial Traffic League. 


Priority of HBD installation should be given to built-up areas, 
stated the Petroleum Traffic Committee. The Canadian Manufacturers 
Association also supported installation of HBD equipment at regular 
intervals within built-up areas, but advocated research to establish 
effective spacings and consider cost efficiencies. To the extent that hot 
boxes were the problem, Nitrochem also supported hot box detector 
installation. 


7-5 Length and Speed Restrictions 


Shipper submission and testimony which considered the safety 
benefits of speed and length restrictions were in agreement that there was 
no reason to believe that overall safety would improve through 
implementation of these measures. Several parties stated reasons why they 
believed that there would be overall declines in net safety. Almost without 
exception, parties argued against the recommendation's implementation on 
grounds of its costs and disruptive economic effects although, for instance, 
Dow Chemical of Canada Ltd. and CF Industries Inc. stated that they would 
not oppose slower speeds through critical areas if it were demonstrated that 
safety would be significantly enhanced. C-I-L said it would support some 
speed restriction as higher speeds cause more serious accidents, but noted 
evidence suggesting slower speeds cause harmonic roll. 
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Among those specifically remarking that there was no demonstration 
of safety benefits from length and speed restrictions were the Canadian 
Chemical Producers' Association, the Canadian Industrial Traffic League, the 
Canadian Manufacturers' Association, CF Industries Inc. and the Council of 
Forest Industries of British Columbia. 


Several of these parties suggested that research, especially of a 
cost-benefit type, be done to demonstrate safety benefits before a decision 
to implement this recommendation take place. This suggestion was also 
supported by other parties, including the Canadian Pulp and Paper 
Association, the Petroleum Traffic Committee and the Propane Gas Association 
of Canada Inc. However, the Canadian Chemical Producers' Association felt 


that safety benefits could not be simply quantified but must be supplemented 
with a value judgement. 


Arguments were made that implementation of the recommendation could 
have negative safety impact either directly through effects on railway 
operations or indirectly through causing hazardous commodity traffic to 
shift to highway transportation. 


7-5-1 Effects on Railway Safety 


Dow Chemical of Canada Inc. noted that railways, in discussing this 
recommendation, had suggested possibilities of increased harmonic 
oscillation derailments, derailments resulting from more frequent braking 
and more derailments simply because more trains would be required. As well, 
there could be increased risk in rail yards through increased handling of 
dangerous commodities while marshalling trains. Dow stated that “In moving 
to eliminate one source of risk the creation of new risks should be 
carefully evaluated." 


The Canadian Industrial Traffic League stated that slower speeds 
could produce harmonic roll and so reduce safety. As well, with shortened 
trains, there would be more trains moving more slowly through level 
crossings, creating impatience in vehicle drivers and "This could increase 
the risk of more train/motor vehicle accidents." 


Four mills, members of the Canadian Pulp and Paper Association, 
stated that safety could be reduced as more dangerous goods would be in 
transit at all times with no increase in consumption of these goods. This 
would result from the slowing effect of congestion and reduced speeds if the 
recommendation were implemented. As well, there would likely be more 
dangerous commodity traffic moving through Toronto as, for instance, 
chlorate from Quebec and Kimberly Clark in Terrace Bay would be marshalled 
in Toronto. As part of their submission, the Canadian International Paper 
Company summarized the position of wood pulp mills: “In the longer term 
there will be proliferation of tank car equipment carrying dangerous 
commodities solely as a result of implementation of the Show Cause Orders.” 


The Canadian Pool Car Operators' Association Inc. suggested a 
potential increase in hazard due to holding dangerous goods in warehouses 
for an undetermined period pending loading and consolidation into box cars. 
The Association also stated that “Concentration of dangerous goods into a 
single rail car will create a hazard of much greater magnitude than if the 
goods were spread throughout a number of cars." 
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Increasing the number of trains may reduce the time available for 
track maintenance, thereby resulting in track deterioration and more 
hazardous operating conditions, according to CF Industries Ltd. This could 
also increase the incidence of accident due to human error or mechanical 
failure, they said. Also, the suggested speed limit is “dangerously close” 
to the range for high derailment risk. 


Statistics indicate that most accidents occur at level crossings, 
said the United Co-operatives of Ontario. Especially when combined with 
speed restrictions, length restrictions would result in more trains passing 
over such crossings for longer periods of time and "This factor alone 
dramatically increases the risk of an accident”. They also suggested that 
increased risk of derailments would occur from harmonic oscillation at 
speeds of 25 to 30 miles per hour. 


7-5-2 Effects on Safety in Other Modes 
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As well as having possible direct effects on safety in rail 
transportation, the train length and speed recommendations could affect 
safety through causing a shift to highway transportation for dangerous 
commodities, said several parties. This could result from economic 
pressures on a shipper such that, as the United Co-operatives of Ontario 
(U.C.O.) submitted, "...that shipper may, as a least-cost business survival 
tactic, switch his traffic from rail to highway." 


As a result of such a shift, stated U.C.0., "The risk of accident, 
even with the best of highway transport carriers, must be Significantly 
increased if one considers the alternatives of 10 tank cars of anhydrous 
ammonia moving through southwestern Ontario on a freight train as opposed to 
30 tank trucks of anhydrous ammonia moving down the Queen Elizabeth Way or 
along Highway 401 in rush hour traffic or during bad weather.” 


Estimates by American chemical manufacturers cited by the Canadian 
Chemical Producers' Association indicated that “while only 35% of their 
hazardous chemical materials are moved by truck, highway transportation 
accounts for 50% of the total exposure to damage." 


The Canadian Fertilizer Institute also testified that rail cost 
increases would bring a shift to truck transportation. They were concerned, 
as "Presently, the safety record of the railways in the transportation of 
anhydrous ammonia is substantially better than the highway and rural truck 
transport experience.....for example, the greatest incidence of accidents is 
encountered in the handling, dispatch and application from retail outlets to 
the farmers' field." The amount of handling would also increase due to use 
of tank trucks which are smaller than rail tank cars, they said. 


In the same vein, CF Industries Inc. submitted that, “Since the 
probability of highway accidents is greater than the probability of railway 
accidents, the Grange Report's recommendations may subject the Canadian 
Consumer to greater risks of accidents involving regulated commodities.” 


Also warning of possible increased safety hazards as a result of 
shifting dangerous commodities transportation from rail to truck were the 
Canadian Industrial Traffic League, Dow Chemical of Canada Limited, the 
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Canadian Pulp and Paper Association, the Petroleum Traffic Committee, the 
Canadian Industrial Traffic League, the Council of Forest Industries of 
British Columbia, the Canadian Paint and Coatings Association, and the Board 
of Trade of Metropolitan Toronto. 


That there would be economic pressure for such a shift in 
transportation mode was evidenced in submissions, particularly in that of 
the Canadian Pulp and Paper Association. Several mills belonging to the 
Association described the effect of proposed changes on a basis of 
implementation of CNR's "Situation B”" or CPR's “Operating Plan". The 
Canadian Cellulose Company Limited noted that at times caustic soda and 
sodium chlorate have been moved by truck to their plant to supplement rail 
shipments. Present rail rates are slightly less than highway rates for 
these products, they noted. On the basis of rate increase estimates made by 
the railways, however, this would not be so if the Grange recommendations 
were implemented. Rail rates would rise to $49.44/ton for caustic soda and 
$42.93/ton for sodium chlorate while preliminary negotiations with truckers 
had indicated truck rates of $36/ton and $34.60/ton respectively for these 
products could be obtained. St. Regis (Alberta) Limited reported their 
preliminary discussions with a common carrier had revealed "virtually no 
difference between truck rates and existing rail rates" for caustic soda 
transportation to their plant. As a result of less advanced investigations 
into comparisons for sodium chlorate transportation, they said “We are aware 
that truck transport is a realistic alternative for that commodity as well." 
The two companies indicated that a minimum of 550-600 truck loads each per 
year of caustic soda and about 130 truck loads each per year of sodium 
chlorate would be needed. Kimberly Clark of Canada Limited stated that 
costs would move their chemical traffic to the road, except for chlorine 
which cannot be handled by truck. Canadian International Paper Company also 
indicated a shift toward truck transportation would result from increased 
costs, especially for sodium chlorate; presently sulphuric acid and part of 
their requirements for caustic soda are truck transported. 


Other shippers did not, in general, present quantitative evidence 
supporting their views that there would be shifts to truck transportation of 
dangerous commodities, though Dow, for instance, said that there would be an 
“inevitable switch of some dangerous commodities from train to truck should 
the Grange recommendations take effect". The Canadian Industrial Traffic 
League also took this position, but was unable to cite specific data on 
amounts which could be diverted due to the broad base of its membership 
(some 1000 members, representing about 450 companies). 


Some doubts were expressed that truck capacity would be sufficient 
to transport the full amount of dangerous commodities which might be desired 
to be switched from rail, especially in the first few months to a year after 
implementation of this recommendation. Statements to this effect were made 
by Dow Chemical of Canada Ltd., the Canadian Fertilizer Institute, C-I-L 
Inc., the Council of Forest Industries of British Columbia, the Propane Gas 
Association of Canada Inc. and the Petroleum Traffic Committee. However, 
St. Regis (Alberta) Limited stated as part of the Canadian Pulp and Paper 
Association submission that they have “ascertained that there is adequate 


and suitable equipment to meet our requirements” for truck transportation of 
caustic soda, at least. 
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7-5-3 Economic Impacts 


The possibility of shift to truck is based largely on economic 
considerations, and the economic implications of the recommendation were 
addressed in all shipper submissions. Where these were quantified, 
calculations were generally based on submissions by CNR and CPR outlining 
time, service and rate changes these railways saw likely as resulting from 
length and speed restrictions. 


The Canadian Chemical Producers' Association surveyed its members 
to estimate the impact of implementation of the recommendation under CNR's 
Scenarios A, B and C. The impacts were noted as resulting from curtailed 
shipments due to shipping capacity restrictions and increased rates on 
volumes which could still be shipped. In summary, these estimated costs are 
noted below: 


Reduction in Volume of Additional Delivered 
Scenario Shipments Cost 
A $ 600 million S$ 400 million 
B $ 500 million $ 200 million 
C $§ 50 million $ 30 million 


The submission noted that under Scenario C "The impact would be particularly 
onerous on a few companies and in specific regions." Some companies, 
however, reported that they might have to close plants even under Scenario 
B, given their distance to markets and lack of access to transportation 
alternatives. 


CCPA noted that these estimates were net of whatever Savings could 
be obtained through more efficient tank car use or shift of traffic to other 
transport modes but said, “It is believed that not much potential exists in 
the short run for this type of offset because of a lack of available 
transport equipment (to say nothing of increased competition for that which 
does exist)... Even over the medium to long term, the extent, timing and 
consequences of the adjustment process should not be underestimated.” 
Capital investment in new equipment (either rail or highway) would be 
needed, governments would object to increased road transport of chemicals, 
more locomotives and cabooses would be required to efficiently use newly 
acquired tank cars and car building capacity could be unequal to the surge 
in demand. As a result, “It is believed the curtailment of chemical 
shipments, and therefore the adverse impact on the economy, would be a 
prolonged one.” 


CCPA further applied relationships developed from an input/output 
analysis performed by member company Petrosar Limited to give a rough order 
of magnitude estimate of the overall economic impact on chemical users of 
implementing the recommendation. Due to the pervasive use of chemicals as 
final products and especially as “intermediates” (inputs to processes whose 
outputs are inputs to further processes and products), "...on the average, 
each $1,000 of chemical production eventually winds up as a component of 
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final products with a value of $21,000." On this basis, and using 
information contained in CN Rail's submission, the amounts of Gross Domestic 
Product which could be jeopardized are given below. 


Scenario Jeopardized GDP 
A $ 12 billion 
B $ 10 billion 
C $ 1 billion 


As well, the chemical industry was said to be extremely sensitive 
to economies of scale as a result of which large plants transporting a 
single product to many purchasers over many routes are required if the 
Canadian industry is to remain competitive. The domestic market is not 
adequate in itself to support these plants and export markets must be 
obtained. "Most of Canada's $2.6 billion chemical exports are sold to U.S. 
purchasers", said the submission, and thus Canada's balance of trade would 
be affected as “Transportation costs are a crucial determinant of 
competitive position.” Economic effects would be particularly pronounced in 
some regions and industry sectors as where distance from markets is greatest 
or where transportation costs are significant elements of total costs (e.g. 
among sulphuric acid producers). As well, some downstream areas of the 
economy, such as mining/smelting and paper making, would be more affected 
than others. 


Dow Chemical of Canada Ltd. assumed “conservatively” that $69 
million of their sales would be lost due to railway capacity restrictions 
prior to 1985 when capacity might be increased. These sales would likely be 
lost to foreign competition and the effects would continue even after rail 
capacity was expanded as "...once frozen out of an expanding export market 
for four years, it will be very difficult to re-establish foreign customers 
already committed to competitors." This could well jeopardize expansion 
plans at the Fort Saskatchewan petrochemical complex, they said. On the 
basis of current sales forecasts, increased freight charges over the period 
1981-85 would cost Dow about $50 million and their customers a further $27 
million. Additionally, a capital investment of over $17 million in tank 
cars would be required to maintain present volumes of deliveries, given the 
extended turnaround times resulting from implementation of the Grange 
recommendations. This fleet addition would have associated operating and 
maintenance costs which would continue over the years. Dow had planned to 
purchase a further 700 tank cars in anticipation of further expansion. If 
this expansion were to come about, a 15% increase in this fleet too would be 
needed to deliver the same volume of goods in the same time, given the 25% 
slowdown in line travel time estimated by CN Rail. In addition to these 
impacts on Dow's own operations, there would be impacts on industries 
dependent on regular and full supplies of chemicals, which could suffer if 
supplies are suddenly reduced. These impacts could be underestimates, said 
Dow, because of two factors: 1) railway estimates of overall effects, on 
which Dow based its calculations, "...were derived from an idealized 
computer simulation and...it seems quite likely that the estimates are 
conservative"; and 2) “in the chaotic months immediately following speed and 
length restrictions", actual slowdowns could be much greater. Dow also 
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noted that in the highly integrated chemical manufacture industry, reduced 
production of even one chemical could affect efficient production and 
distribution of many others, hence "the efficient operation of the entire 
plant may be adversely affected." 


Based on railway estimates of effects, slower speeds resulting from 
implementation of the recommendation would necessitate leasing 200 
additional tank cars at an annual cost of $2,300,000 to move their existing 
tonnage stated CIL. CIL calculated the effect of the railway suggested rate 
increase on five chemicals CIL sells in quantity (anhydrous ammonia, 
chlorine, sulphur dioxide, sulphuric acid and caustic soda). On $115.4 
million sales value of these product in 1980, shipping costs were about 
$34.7 million (30% of sales); a rate increase of 35% on these products alone 
would increase costs by $12.1 million (10.5% of 1980 sales). 


CIL's western Canadian markets for central and eastern Canadian 
produced chemicals could be vulnerable to U.S. competitors as the American 
companies need only pay the higher freight rates on short hauls from border 
points and not on the longer haul west within the U.S. Sales from western 
Canadian plants to eastern Canadian customers would lose price advantages 
against offshore imports. As well, CIL stated that “We have shipments to 
the U.S. from plants in northern Ontario and Alberta where the higher 
freight rates would seriously impair our ability to export to the U.S." 
Higher freight costs could only be passed on to customers whose only 
alternate suppliers also were subject to tong distance rail freight within 
Canada. These increased costs could affect customers' sales, especially to 
non-local markets. 


Information from a survey of 14 member companies of the Canadian 
Fertilizer Institute indicated that unit costs of fertilizers would rise 24, 
26 or 27 percent with implementation of CN Rail's scenario A, B or C. Also 
of concern is that the industry is highly seasonal, as products are sold 
primarily in spring planting season. This situation has produced 
“nightmarish shipping problems” in the past which have only recently abated 
because of increased car supplies and new distribution systems. With 
implementation of the recommendation, stated the Institute, "We believe 
those problems would return, considerably exacerbated." Service 
deterioration and inventory problems would be even more acute on branch line 
than on main line, they believe. In addition to increased transportation 
charges, there would then be increases in storage costs and a need for 
additional capital investment in distribution. 


The Institute submitted that the industry ships 25 million tonnes 
of goods annually (including raw materials), 70% of it by rail. About 10% 
of this tonnage is dangerous commodities. Almost 80% of annual 18 million 
tonnes ($2 billion) output is exported. Transportation costs presently 
average 35% of fertilizer retail price and in some cases make up 504 of the 
price. Transportation cost increases such as those indicated under 
Scenarios A, B and C have very profound effects on retail prices of 
fertilizers, therefore, and consequently on sales in export markets which 
might affect plant expansions presently planned to cost about $1.4 billion. 
These expansions were predicated on penetration of growing U.S. and Pacific 
Rim markets. This was seen as possible at least in part due to natural gas 
prices (an important factor, especially in nitrogenous fertilizer 
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production) hurting producers in those markets more than Canadian 
producers. Especially in terms of U.S. markets, the Institute said, "It is 
our view that the surcharge contemplated would wipe out that competitive 
advantage almost overnight.” 


The Institute stated, however, that the most profound impact would 
be on agriculture, as up to 50% of the total production of some crops 
depends on fertilizer use. Costs or transportation tie-ups could result in 
decreased crop output from reduced fertilizer use. This could not take 


place “without disastrous effects on food production and more important the 
cost of food.” 


Nitrochem Inc. and CF Industries Inc., both members of the 
Canadian Fertilizer Institute, each attempted quantification of impacts of 
this recommendation in submissions separate from that of the Institute. On 
the basis that a 25% increase in transit time would require a 25% increase 
in cars to carry the same amounts of products, CF Industries Inc. concluded 
it would require an additional 100 leased cars for its present production at 
an annual cost of $1 million. Applying a 60% rate increase to present 
annual costs of $15 million for ammonia shipments would result in annual 
costs of $24 million for rail transportation of this product. These costs 
would necessarily be passed to Canadian farmers who could not find 
alternate, cheaper, supplies. At the same time, track congestion would 
result, according to CNR, in an inability to transport three million tons 


annually of the farmers' grain, further increasng farmers' financial 
difficulties. 


Nitrochem Inc. applied similar assumptions to costs of inbound 
ammonia shipments to its Maitland production site. The annual costs for 
these inbound shipments alone would increase by $380,000, $720,000 and 
$690,000 under CNR Scenarios A, B and C respectively, according to 
Nitrochem's Inc.'s calculations. This would include costs of increased car 
leasing and of increased rail rates, but not other indirect costs. 

Nitrochem noted that these effects were based on the assumption of 
availability of additional cars. If this assumption were to prove false, 
there could be “extremely serious penalties" to the company resulting from 
reduced supplies of ammonia and consequent loss of production from the plant. 


The Coal Association of Canada expressed its concern that rail 
capacity to move western Canadian coal to Pacific tidewater “would be 
inadequate today if constraints are imposed." A reduction in coal bearing 
capacity of five million tons in 1980 would have resulted in losses 
calculated as follows: 


ee 


ITEM LOSS 
1. International balance of payments $333..3.mihidon 
2. Direct jobs 2,500 
3. Indirect jobs 11,000 
4. Federal taxes $ 10.9 million 
5. Provincial taxes and royalties $ 31.0 million 
6. Municipal taxes $ 2.9 million 
7. Payments to railways $ 83.3 million 


“The above annual loss to Canada would recur for many years, as a 
result of the lost opportunity to participate in long term coal supply 
contracts, solely because of inability to deliver the coal," they said. 


Other shipper submissions were critical of the economic impact of 
length and speed restrictions but did not, in general, present global cost 
estimates. 


Submissions from each of the Canadian Co-operative Wheat Producers, 
the Alberta Wheat Pool and The Canadian Wheat Board expressed concern that 
length and speed restrictions on dangerous commodity carrying trains would 
impose constraints on all traffic and severely affect the grain export 
program. As well as affecting delivery on present contracts, such 
congestion could damage Canada's reputation as a grain supplier and so 
endanger future contracts, said the Wheat Producers. 


Mills surveyed by the Canadian Pulp and Paper Association indicated 
concern that implementation of the Grange recommendations would increase the 
risk of short-term interruption in raw material supply with consequent 
unscheduled slowdowns or stoppages in plant operation. As mills are 
designed to operate continuously, lost production could not be made up; 
there would also be decreased production as mills were brought up to full 
operation after a shutdown. Value of production lost in a one-day stoppage 
was estimated at $335,000 by St. Regis (Alberta) Ltd., between $750,000 and 
$1.5 million by Kimberley Clark of Canada Ltd. and $250,000 by Canadian 
Cellulose Co. Ltd. There would also be associated layoffs with lost wages. 
To reduce the risk of interruptions in supply causing shutdowns, mills would 
be required to make capital investments to increase storage capacity for 
chemicals and to maintain greater inventories of chemicals in storage and en 
route to plants. For chlorine, said the mills, rail tank cars would be 
required to provide storage, as there is no alternate safe method. This 
would place additional demand on tank cars beyond that created by increased 
line travel times. Kimberley Clark expressed concern that this factor, in 
conjunction with possible retrofit requirements, would mean an insufficient 
supply of tank cars to handle traffic. “Early and abrupt implementation 
would result in chaos as each consumer would compete for the available 
supply of rail cars", they submitted. 
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St. Regis (Alberta) Ltd. estimated loss of sales due to capacity 
restrictions at $4.5 million annually. The Canadian Pulp and Paper 
Association pointed out that the 1980 net Canadian balance of trade for pulp 
and paper amounted to $8 billion and so cut-backs in this trade could have 
far-reaching effects on the overall economy. 


The Canadian Pool Car Operator's Association commented that the 
effect of the recommendation would be to reduce car supply and operating 
speeds and to increase railway capital costs. This would result in higher 
inventory, handling and operating costs and higher linehaul rates to all 
shippers and receivers. In addition to this, stated the Canadian 
Manufacturers' Association, there could be shortages of capacity to deliver 
goods even at higher cost (home heating fuel, for example). This general 
assessment was concurred with by the Petroleum Traffic Committee (who also 
noted that energy consumption would rise), the Canadian Industrial Traffic 
League, the Council of Forest Industries of British Columbia and the Board 
of Trade of Metropolitan Toronto. The Propane Gas Association of Canada 
commented that implementation would have a major impact on the cost of all 
commodities used by Canadians and in particular would affect those on low 
and fixed incomes. 


7-6 Alternate Proposals 


Several shippers and associations went beyond the specific 
proposals in the “Show Cause” Order in considering safety measures for rail 
transportation of dangerous commodities. Often, comments were made on the 
railways' suggested option concerning marshalling procedures for special 
dangerous commodities. Other alternatives were also considered, however. 


7-6-1 Front-end Marshalling of Special Dangerous Commodities 


The view of the Canadian Chemical Producers' Association was that 
"Based on the evidence before the Commission.....changes in train 
configuration.....would not provide any significant improvement in the 
safety of rail transport of chemicals commensurate with the concomitant 
adverse economic impact." The Canadian Industrial Traffic League, however, 
commented that the proposal “has some appeal", but suggested 10 buffer cars 
rather than five, because of the incidence of crossing accidents involving 
the first 10 cars of trains. Implementation should not occur without proved 
feasibility and substantiation of risk reduction, however, they said. CIL 
also supported more research into this option, but would not support 
implementation at this time, as cost-effectiveness has not been 
demonstrated. The Petroleum Traffic Committee commented that the proposed 
marshalling plan “seems to be a safe, efficient and practical alternative’, 
but recommended that approval of this option be conditional on establishment 


of its merits as a safety risk improvement through resolution of the highway 
crossing hazard problem. 
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7-6-2 Other Alternatives 


The Canadian Chemical Producers' Association stated that "There 
would appear to be scope for significant benefits to accrue from 
improvements in training, maintenance and inspection procedures and further 
installation of hot box detectors, without incurring as heavy an economic 
burden for Canada". The Association offered to provide resource personnel 
for training sessions offered by railways to their employees, and is 
currently studying improvements to its Transportation Emergency Assistance 
Plan (TEAP) which provides accident response assistance. 


Dow Chemical of Canada Limited also Suggested that a very important 
element in reducing risk of derailments was increased vigilance through 
better inspection and employee training programs. Better inspections 
“especially for trains carrying dangerous commodities through heavily 
populated areas" was suggested. Shippers should "share the burden of 
reducing risks" by effective maintenance and inspection of their tank cars. 
Dow also supported improved railway emergency capabilities and expanded 
government support of RTC auditing and enforcement programs. Government 
should assist railways in capital projects for safety improvment through 
direct cost sharing or by tax incentives as railways have limited capital, 
they stated. 


Risk reduction through better inspection and maintenance procedures 
was seen as a better alternative to the Grange Recommendation by the 
Canadian Industrial Traffic League. 


CIL presently performs inspections of tank cars carrying its 
products before releasing them for shipment. It would be prepared to extend 
these inspections to include friction bearings on the understanding that 
they are supplementary and do not replace railway inspection or 
responsibility. 


CF Industries Inc. suggested that improving roadbed, track and 
rolling stock would more likely reduce accident exposure than the 
recommendations in the “Show Cause" Order. 
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8-0 VIA RAIL CANADA LTD. 


VIA Rail Canada Ltd. VIA submitted written evidence and presented 
witnesses at the hearing. Their main concern was with possible delay of 
passenger trains if the Grange recommendations were implemented, an effect 
"not to our knowledge considered by Mr. Justice Grange”. 


- As only CNR had provided evidence concerning the effect on 
passenger trains of the Grange recommendations’ implementation, VIA based 
its calculations on that evidence. They identified length and speed 
restrictions as being most important to VIA's operations and further noted 
that effects would not be distributed equally over VIA's operations; 


depending on the region served, effects would range "from severe to 
negligible”. 


New equipment needed, as a result of delays, to meet present 
requirements would have a rental cost of over $4.4 million per year or a 
capital cost of about $61 million they said. In addition, four locomotives 
and nine cars would be required for the introduction of presently scheduled 
LRC services. This equipment would not be available immediately, however, 
and as a result, "The most severe impact that can be identified with respect 


to VIA's operations is that...intended LRC train service plan cannot be 
implemented.” 


“Assuming that the railways submissions are well founded", VIA 
submitted, "Implementation...would devastate our market penetration by 
severely limiting the potential for schedule reductions and the addition of 
new passenger trains." 

VIA desired the Commission to “confirm the priority status of 
passenger trains” to protect present and future VIA trains from the effects 
of implementing the recommendations. They stated that this priority is 
accepted by the railways and has been confirmed in the past by the Railway 
Transport Committee. 
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9-0 DR. MICHAEL KORENBERG 


Dr. Michael Korenberg appeared as a witness at the hearing to 
describe an on-board hot box detector that he had invented while employed by 
CPR as an analyst in its Research Department. 


The system invented by Dr. Korenberg consists of devices located on 
each journal of each car which release a marker substance onto the track 
when overheating is detected in the bearing. The system also includes 
detectors located on the engine and caboose of each train to detect the 
marker substance when released and to screen out old markers on the trackbed. 


While Dr. Korenberg was employed with CPR the device underwent a 
certain amount of testing including some testing at Weston Shops in 
Winnipeg. However, no further testing was conducted by CPR after Dr. 
Korenberg left. 


Dr. Korenberg requested that the Commission arrange that further 


tests, and in particular comprehensive field tests, be conducted on this 
device. 
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10-0 ATLANTIC PROVINCES TRANSPORTATION COMMISSION 
———————— i BN 


The Atlantic Provinces Transportation Commission (APTC) is an 
advisory body affiliated with the Atlantic Provinces Chamber of Commerce and 
is financially supported by the governments of the Provinces of Nova Scotia, 
New Brunswick, Prince Edward Island and Newfoundland. The APTC witness 
stated that the submission he presented was approved by the APTC Board of 
Directors. This Board consists of a range of business and professional 
people from various areas of the region, as well as a public servant from 
each of the supporting provinces. The witness cautioned that the 
presentation should not necessarily be construed as representing the views 
of either the provincial governments or of all businesses with members on 
the board, however. 


In terms of general approach to the decision, the APTC stressed 
three concerns: 


1) that the CTC should “use extreme caution in balancing the 
contribution of the proposed regulation to safety against the 
economic impact upon shippers and receivers, an impact which 
would fall heavily upon long-haul shippers and receivers in 
the extremities of the nation."; 


2) that “the recommendations may result in a diversion of 
traffic to the highway mode without any improvement to the 
degree of safety afforded the public.", 


3) that “steps to improve the normal safety related features 
of railway personnel, equipment and reporting should improve 
the safety factor in the handling of dangerous goods.” 


The APTC witness remarked that "based on my experience of a good 
many years in the transportation field in the Atlantic provinces" rate 
increases and service deterioration anticipated to result from 
implementation of the Grange recommendations would result in some diversion 
of traffic from rail to highway. The witness stated that he had observed 
such diversion to highway effects in the past resulting from rate and 
service problems. He also stated that water transportation was a possible 
alternative for certain dangerous commodities shipped to some pulp mills 
located near tidewater. If this latter alternative were employed, off-shore 
rather than Canadian sources of supply would be used. 


APTC stated the belief that "an effective train-mounted hot box 
detector would go a long way towards resolving the derailment problems 
caused by hot boxes.” They therefore stated that, in line with Grange J.'s 
Recommendation 11(b), “research assistance should be directed towards the 
development of train mounted devices to effectively detect hot boxes.” 
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11-0 MAYOR HAZEL MCCALLION 


Her Worship Mayor Hazel McCallion of the City of Mississauga 
appeared at the hearing to express the concern of her municipality about the 
transportation of dangerous commodities by rail. Mayor McCaJlion, as well 


as being mayor of Mississauga, is past president of the Association of 
Munictpalities of Ontario. 


The citizens of Mississauga went through a very traumatic 
experience and are now very concerned about rail safety, she said. The 
total costs of the Mississauga accident are impossible to compile. Mayor 
McCallion expressed disappointment at the fact that, in her view, there has 
been little action in the area of rail safety since the Mississauga 
derailment. In her opinion there have been enough hearings and she hoped 
that this would be the last one. 


Mayor McCallion expressed concern that the railways and the 
shippers might “snow” the Commission and convince it, by the use of inflated 
costs, that the cost of implementation of Grange J.'s recommendations was 
prohibitive. In her view, just because something costs more money is no 
reason not to proceed. She stated, however, that she was realistic and that 
since nothing ever happens overnight, she fully expected that the safety 
that will eventually be achieved in rail and road transportation will take 
time. 


The Mayor had reviewed the written evidence of the Municipality of 
Metropolitan Toronto and she endorsed it on behalf of her municipality. 


Tn response to the concern expressed by some parties that 
implementation of the Grange recommendations may cause dangerous commodities 
traffic to move by truck rather than rail, Mayor McCallion stated that 
municipalities have better control over the road system than over the rail 
System as it goes through a municipality. 


Under cross-examination by Mr. Morrison, Mayor McCallion said she 
would support an immediate slow down of trains carrying dangerous 
commodities through Metro Toronto and Mississauga. 


Mayor McCallion finished her testimony by stating that the 
Commission was "on the carpet" in the eyes of Canada, and she urged the 
Commission to implement immediately the safety measures essential to protect 
the citizens of Canada. 
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12-0 M-TRAC 
oe bee EAG 


M-Trac presented its evidence in three main segments. The first 
focused on the problems of emergency response in large cities; the second 
dealt with the problems associated with chemicals, and the third dealt 
with the balance of their written evidence. For each Segment, a panel of 
witnesses presented direct evidence and was cross-examined. 


12-1 Emergency Reponse 
Ee RE ponse 


Fire Chief George Kerfoot of the East York Fire Department in 
Metropolitan Toronto and Samuel Cass, Commissioner of the Roads and Traffic 
Department of Metropolitan Toronto were the witnesses for the first segment 
of M-Trac's evidence. Both have many years of experience in their 
respective fields. During the course of their evidence a number of topics 
were addressed as outlined below. 


Evacuation 
Sie Sathish dees 


Commissioner Cass testified about the present emergency plans the 
Metropolitan Toronto has in place for instituting evacuation of specific 
areas in the event of various disasters occurring. He stressed the 
difficulty of such measures in large, densely populated metropolitan areas 
and the impossibility of evacuating people in such areas in a short period 
of time. The problem is compounded in the central area of Toronto where 
streets are narrow, secondary roads are discontinuous, arterial streets 
are a mile and a quarter apart, and the population concentration is very 
dense. 


In his view the problems of evacuation in a large town are 
significantly different from those in a small community. This is because of 
the greater amount of traffic in a large town and the greater distance that 
people have to be moved before they reach a clear road area (i.e. point 
where the traffic is dispersed). 


Zoning 


In its written evidence M-Trac expressed the view that the problem 
of protecting the public from the dangers of a possible rail accident 
involving dangerous commodities has been compounded in Metropolitan Toronto 
by unfortunate municipal zoning that has allowed homes to be built right up 
to within a few feet of the railway right-of-way. Commissioner Cass did not 
subscribe to this view. In his opinion there is no reason to circumscribe 
the use of land just because there is a transportation facility nearby. 
Rather there is a reasonable responsibility on the part of the operators of 
the transportation system to take such measures as are necessary to permit 
people to live near the transportation system. 


Speed 


Both Chief Kerfoot and Commissioner Cass expressed opinions on the 
question of speed limits for trains. Commissioner Cass did not argue that 
speed by itself causes accidents. However, if there is any weakness or 
deficiency either in the mechanical system or in the road, speed can be a 
factor in both whether an accident occurs and how much damage occurs if an 
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accident takes place. Reducing speed was not in his view a solution to any 
safety problem that may be present, but speed reduction would be a way of 
reducing the amount of damage caused by an accident when it does occur. 
Chief Kerfoot agreed with those views and stated that a fast train will do 
more damage by virtue of its speed and weight than will a slow train. 


Commissioner Cass testified that a speed limitation cannot be 
construed as the ultimate solution as far as safety is concerned. If there 
were greater assurance against defects occurring, a speed limitation would 
not really be necessary. In his view, we should not expect the railways to 
live with a constant speed reduction through heavily populated areas because 
it is in the best interests of the people in Canada generally that goods be 
moved as fast and as efficiently as we can. If it can be assured that 
rolling stock is in reasonably good shape and that it can pass through an 
area without mishap then that is perhaps a better solution than simply 
imposing a permanent slow order, according to Commissioner Cass. 


Perception of the Public 


Commissioner Cass testified that an important issue in any safety 
related area is the public's perception of whether or not a transportation 
system is safe. If the fear is present in people that something is not safe 
then there is a problem. On cross-examination, Commissioner Cass agreed 
that one method of resolving this type of problem would be an education 
program to inform the public of the actual situation. 


Information Available in Emergencies 


Chief Kerfoot testified as to the programs in place for training 
firefighters about the proposed placards not yet in use, but he was not 
personally familiar with the rail placards presently in use. In his opinion 
having both words to identify the nature of the product and a product 
identification number on a placard would be better than either alone. 

Having both words and numbers would give firefighters a better chance of 
identifying the contents of a rail car in an accident. 


Chief Kerfoot was not aware that all full carloads of dangerous 
commodities are accompanied by an emergency response form located in the 
caboose of a train. 


Truck Traffic 


Commissioner Cass testified that there was presently truck traffic 
carrying dangerous commodities that moves through Metropolitan Toronto. 
There is some limited regulation by the municipality of the routes that can 
be followed by such traffic. However, the municipality is limited in how 
much it can regulate such traffic, but he is hopeful that proposed new 
regulations will permit a much greater degree of control over the routing of 
trucks carrying hazardous materials. 


In Commissioner Cass's view, if there were any major diversion of 


dangerous commodity traffic from the railway to the highway, that would 
present a very serious problem. 
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Cost - Benefit Studies 


Commissioner Cass said he has had some experience in his own 
department in utilizing cost-benefit analysis to decide between various 
alternatives available for solving a given problem. He testified that his 
department quit conducting formalized cost-benefit studies about a decade 
ago because they found that there were intangible factors which could not be 
quantified in dollar values. His department now utilizes an evaluation 
process that not only considers cost-benefit from a monetary point of view, 
but also takes into account intangible factors on which a price tag cannot 
be placed. Such evaluations are not a substitute for sound judgment by 
those charged with making difficult decisions as to where to spend the 


finite amount of money that is available, but rather are tools to be used 
as aids in making such judgments. 


12-2 Dangerous Commodities 


The three witnesses for M-Trac in this segment of their evidence 
were Dr. John Reid, Dr. Colin McArthur, and Dr. Bob Willes. Dr. Reid has a 
Ph.D in Atmospheric Science and is employed by the Federal Department of the 
Environment in the Air Quality and Inter-Environmental Research Branch of 
the Atmospheric Environment Service. Dr. McArthur has a Ph.D in organic 
chemistry and is employed as an associate professor of chemistry at York 
University. Dr. Willes has a Ph.D in physiology and is presently a private 
toxicology consultant and a science policy advisor with the Canadian 
Federation of Biological Societies. 


Properties of Chemicals 


Dr. Willes testified about the general problems of testing 
chemicals. The scientific standards by which some studies have been 
conducted in the past have been seriously questioned in the last few years. 
In response to such criticism, guidelines are being developed by appropriate 
organizations and some older studies are being re-validated. There is 
likely to be less problems with adequate testing in the future because new 
materials are being more adequately tested for toxicity. However, some 
older materials remain that, in Dr. Willes' opinion, have not been 
adequately tested for toxicity because there was no requirement for them to 
be so tested. 


In addition to the problems of adequate testing for toxicity, 
scientists are currently discovering previously unknown properties of 
chemicals that have been in common use for a long time. 


Hazards of Dangerous Commodity Spills 


Dr. Reid described the various factors that are important in 
determining the degree of danger that is created when a dangerous commodity 
is released to the atmosphere. These factors include the nature of the 
product being released, the weather conditions at the time of the spill, the 
topography of the land where the spill takes place, the nature of the 
depletion process from the atmosphere to the soil and water, and the 
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toxicity of the material released. Dr. Reid went on to describe two 
hypothetical situations of an accident and resulting release of chlorine, 
and the likely dispersion pattern of the chlorine in each case. 


Dr. McArthur stated that not a great deal is known about the 
chemical reactions that occur when a product is released to the atmosphere 
in an uncontrolled fashion (as in a spill resulting from an accident). Some 
research is currently being conducted by Dr. Clive Halloway into the results 
of an uncontrolled reaction of chlorine with propane. Dr. Halloway has 
discovered that a large number of compounds are created in such a situation, 
including many that would not normally be expected from such a reaction. 


Dr. McArthur testified that he was most concerned about the 
transportation of full tank car loads of dangerous commodities. However, he 
agreed that many commodities could be dangerous in very small quantities. 
Since it was a matter of the relative danger of varying quantities of 
different materials, he agreed that for the purpose of regulation someone 
would have to draw the line somewhere so far as quantity is concerned. 


12-3 General Evidence 


Mr. Harry Behrend, a director and one of the founding members of 
M-Trac, and Mr. David Scott, Vice-Chairman and Secretary of M-Trac, 
testified regarding the balance of M-Trac's written evidence. They 


presented evidence and opinions on a number of the issues being debated at 
the hearing. 


Populated Area 


M-Trac was not in favour of the 500 person criteria suggested by 
Grange J. for use in applying his recommendations. Instead M-Trac favoured 
the concept of critical high density areas in which evacuation would be very 
difficult. Only in such areas would they recommend imposition of a speed 
limit on trains carrying dangerous commodities. In their view, such a 
criteria would significantly lower the cost to the railways of implementing 
a speed reduction, and such costs could be absorbed without major impact. 


Special Dangerous Commodities List 


M-Trac favoured the concept of formulating a list of the most 
dangerous commodities transported by rail. These commodities would be 
subject to special handling provisions over and above the regulations 
applicable to all regulated commodities. In this regard, M-Trac favoured 


adoption of the list of 173 commodities prepared by RTC staff and submitted 
as Exhibit CTC-3 at the hearing. 


Cost-Benefit Studies 


Mr. Behrend was critical of the use of cost-benefit studies because 
in his opinion such studies do not come to terms with intangible factors 


such as the value of human life. Safety problems have to be examined in 


more than just economic terms. The risk to which the public is exposed has 
to be considered. 
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Public Perception 


In Mr. Behrend's experience at public meetings and discussions, he 
has found that the public views the railway companies as being unresponsive 
and uncaring regarding public concerns. The railways have shown weakness in 
their community relations. In Mr. Behrend's view, the public should be 
consulted by the railways when changes are planned in railway operations. 


Failure to consult results in a breakdown in communication and in public 
trust. 


Truck Traffic 


M-Trac made it clear that they do not favour a shift of dangerous 
commodities traffic from rail to truck. However, they did not believe that 
there is a real danger of a large transfer of such traffic to the highways 
particularly if new regulations are imposed using the criteria they 
suggested. 


12-4 Recommendations 


M-Trac made a number of recommendations in their written evidence 
which they elaborated upon during their oral testimony. 


12-4-1 Train Speed 


M-Trac recommended that the RTC slow dangerous cargo trains in 
critical high density areas. 


By critical high density areas M-Trac explained that they meant 
areas which contain a heavy population concentration and which are very 
difficult to evacuate in case of an emergency. The dangerous commodities 
that should be subject to the slowdown are those on the list of the most 
dangerous commodities, not all regulated commodities. 


In M-Trac's opinion as speed increases the magnitude of damage in 
the event that an accident occurs also increases. If trains are not slowed 
down then in M-Trac's opinion there is an increased possibility of very 
heavy damage in a high density area if an accident occurs. 


12-4-2 Gateway Inspections 


According to M-Trac, railways should be ordered to improve train 
inspections before trains enter cities -— the gateway concept. 


M-Trac favours the requirement that freight trains slow down to 5 


or 10 miles per hour before entering a densely populated area and be subject 
to a visual inspection. This would be in addition to installation of hot 
box detectors. 


12-4-3 Hot Box Detectors 


Railways should install hot box detectors every 20 miles in built- 
up areas and every 10 miles in critical areas, according to M-Trac. 
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The 10 mile figure was recommended by M-Trac because of the 
suggestion that roller bearings might burn off in a shorter period of time 
than plain bearings. The critical areas referred to are the same high 
density, hard to evacuate areas referred to in recommendation one. 


12-4-4 Roller Bearings 


Roller bearings and tank car improvements should be emphasized but 
not to the point of bankrupting the railways and the tank car owners. 


Mr. Behrend testified that improving rolling stock is an essential 
step, but he recognized that it is not going to take place overnight. There 
have been significant improvements in plain bearings and some questions 
raised about roller bearings, so M-Trac made no definite suggestion as to 
how quickly conversion should be implemented. 


12-4-5 Maintenance 

In M-Trac's view greater attention should be paid to rail and 
rolling stock maintenance and repair. There should also be more government 
inspectors to enforce maintenance standards. 


12-4-6 Length Restriction 


M-Trac does not favour a Jength restriction on trains carrying 
dangerous commodities as recommended by Grange J. 


= toWes 
13-0 MUNICIPALITY OF METROPOLITAN TORONTO 


Two witnesses appeared on behalf of the municipality of 
Metropolitan Toronto. Dr. Donald Matzzie of CONSAD Research Corporation 
appeared to present evidence on roller bearing conversion, hot box detectors 
and train speed. CONSAD reviewed the evidence of CNR and CPR and prepared 
independent analyses. Chief Bernard Bonser of the City of Toronto Fire 
Department testified about disaster planning and emergency response in 
Metropolitan Toronto. In addition, in its written evidence Metropolitan 
Toronto presented an analysis of the commodities on the list of special 
dangerous commodities and certain other dangerous commodities. This 
analysis was performed by Dr. Peter Kruus a member of the Department of 
Chemistry of Carleton University. 


13-1 Roller Bearings 


CONSAD pointed out that "one primary objective of equipping freight 
cars with roller bearings was to increase profits from freight car 
operations." ".....the rate of roller bearing related hot boxes is and will 
continue to be much lower than that for plain bearing cars." 


CONSAD argued that only 23 percent of U.S. rail cars would be 
affected by a Canadian requirement for roller bearing cars on D.C. trains. 
The significance of the roller bearing requirement on U.S. to Canada 
interchange is less than implied by CPR and will be of lesser significance 
in the future. Within five years over 90 percent of the U.S. fleet will be 
roller bearing equipped, according to CONSAD. CONSAD suggested that ".....a 
five year time is reasonable for initiation and implementation of a 
conversion programme.” 


CONSAD suggested that CNR and CPR overstated their cost of 
conversion of plain bearing cars to roller bearing status. CONSAD 
calculated that, at current conversion and retirement rates, only 69,937 
plain-bearing cars would remain to be converted (CNR & CPR) in 1986. 
Recognizing the immediate problem of shop capacity, CONSAD nevertheless felt 
that conversion could be accomplished by year-end 1986 and that the cost of 
that programme should be based only on the 70,000 some-odd cars referred to 
above, not the 101,371 cars costed by CNR and CPR. 


CONSAD also felt that the full and simple conversion cost estimates 
of CNR and CPR were overstated. CONSAD estimated the incremental conversion 
cost of the incremental number of plain bearing cars (69,937) as $241 
million as compared to CNR/CPR conversion cost estimates of $1.22 billion 
(for 101,371 cars). In this regard, CONSAD argued that it is not necessary 
to perform a full conversion as favoured by CNR. CONSAD felt that a full 
conversion may be prudent but the incremental cost above the simple 
conversion cost should not be attributed to safety improvement. 


CONSAD also suggested that the railways will benefit from the 
conversion to roller bearings through: a) reduced servicing and maintenance 
costs; b) reduced repair and wheel replacement costs; and c) reduced 
derailment costs. Analyses indicated that the savings in these categories 
would be $615 per car per year. 
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From a financial point of view, CONSAD estimated that the 
accelerated conversion programme would yield a 13.5 percent internal rate of 
return with a net present value of $8.8 million. (Note: CPR calculated an 
11.97% internal rate of return ref. exhibit CP-6) 


13-2 Hot Box Detectors 


CONSAD stated that their investigation led them to conclude that 
HBD spacing for roller bearings should be 60 percent that for plain bearings 
to provide equal protection against burnt-off journals. 


CONSAD considered that CNR and CPR evaluations of resources to 


comply with the Grange recommendations on hot boxes were overstated and 
would involve: 


a) purchase of 50 new HBD and relocation of 44 HBD 
(rather than the purchase of 78 new HBD and 
relocation of 103 HBD estimated by CNR) at a cost of 
$6.4 million; and 


b) purchase of 39 new HBD and relocation of 11 HBD 
(rather than the purchase of 195 new HBD and 
relocation of 97 HBD estimated by CP Railway). This 
would cost about $4.2 million, according to CONSAD's 
estimates. 


CONSAD stated that manufacturers could produce in excess of 150 
detectors per year. General Electric as an example told CONSAD that it 
could produce 450 systems within one year starting in five months. 


13-3 Train Speed 


CONSAD believed that the relationship between train speed and 
probability of occurrence of equipment-caused accidents is a matter on which 
definitive conclusions cannot be drawn. However, CONSAD stated that “there 
is reliable emperical evidence which suggests that the overall severity of 
accidents...is related to...train speed,” as shown in Table 13-1. 


os = 
TABLE 13-1 
SPEED AND ACCIDENT DAMAGE* 


Average Damage Per 


Speed Accident ($000) 
Unknown 28 
+ S910 My, 
Pie 20 35 
Lio= 30 69 
Sih = 40 96 
4G =250 142 
bie = 260 Lid, 
ont — 17/0 350 
fl =280 354 
81 - 90 351 


* CONSAD presentation based on United States Federal Railway Administration 
Data. 


13-4 Disaster Planning and Emergency Response 


Evidence on this issue was presented for Metropolitan Toronto by 
Chief Bonser. Chief Bonser has served in various capacities with the 
Toronto Fire Department since 1946. He is currently designated by the 
provincial government to direct emergency planning for the fire service in 
Metropolitan Toronto. 


Chief Bonser testified as to the unique problems Metropolitan 
Toronto would face in coping with a disaster. The high population density 
and narrow streets with few main arteries would create extreme difficulties 
for evacuation in the event of a disaster. 


Metropolitan Toronto has established quite extensive disaster 
planning for emergency response. A city by-law authorizes the establishment 
of an Emergency Planning Advisory Committee with the Metropolitan Chairman 
as its chief operational officer. The Council or its Executive Committee 
may declare an emergency plan to be in effect when a disaster occurs which 
creates an imminent peril to the lives or health of a large number of 
persons within Metropolitan Toronto. 


Chief Bonser testified as to the lessons that had been learned as a 
result of the Mississauga accident. The need to improve communications and 
resource information both at the scene of an incident and within the scope 
of the responding emergency forces has been recognized. Metropolitan 


GGA 


Toronto has reviewed all its emergency planning to make sure that its forces 
would be able to cope with such an accident. Since the Mississauga 
accident, communications between Metro emergency forces and the railways 
have been improved and expanded. There have been frequent contacts with 
railway officials and the Fire Department is now aware of the volumes and 
types of dangerous commodities being transported through Toronto. 


In Chief Bonser's view, the final lesson of Mississauga is that 
steps must be taken to reduce the risk of such an accident happening in the 
Metropolitan Toronto area because of the difficulty and complexity of 
emergency response to an accident involving a toxic or explosive substance. 


In relation to placarding of rail cars, Chief Bonser testified that 
unless there is a common placarding for all dangerous goods, including ones 
imported from the United States, there is a risk of confusion in 
identification. 


Chief Bonser's view on speed was that it contributes to the 
severity of an accident. A reduction in speed could, in his opinion, have 
reduced the amount of damage that occurred in the Mississauga accident, and 
therefore consideration should be given to decreasing the speed of rail 
travel through Metropolitan Toronto. 


- 165 - 


14-0 GOVERNMENT OF THE PROVINCE OF ALBERTA 


The Government of the Province of Alberta submitted written 
evidence and provided witnesses to the hearing. The concern of the Province 
was the economic effect of length and speed restrictions and the impact this 
might have on transportation and public safety insofar as there might be 
shifts of traffic from rail to highway. Economic analysis was based on 
railway submissions, Government of Alberta statistics and discussions with 
shippers. A review of highway accidents was based on Alberta government 
records. 


14-1 Economic Impact 


In 1980, Alberta originated 5.5 million short tons of dangerous 
commodities shipments on CNR and CPR with a value to the carriers of $121 
million and a value to the Alberta economy of about $1 billion in direct 
income. New capital expenditures in the petrochemical industry of $7.1 
billion are planned by 1986 and 75-80% of expanded production will be 
dangerous commodities, said the Alberta submission. At present, 56.5% of 
provincially originating rail shipments of dangerous commodities are 
destined for points in Canada (including Alberta), 32% are destined for the 
U.S. and 11.5% are destined for export through Pacific ports. Alberta noted 
that “most, if not all, of the dangerous commodities handled by rail in 
Alberta in 1980 were also handled, to some extent, by highway 
transportation". 


The Alberta analysis estimated two sets of costs based on CNR plans 
for implementation of the Grange recommendations. The first was that of 
freight surcharges which would have applied to Alberta originating dangerous 
commodity traffic in 1980, had CNR's Situations A, B, C and D applied, and 
volume shipped remained constant. The surcharges were $85 million, $42 
million, $15 million and $1.7 million for Situations AY by Cando 
respectively. 


The second set of cost estimates was for the value of Alberta 
products (mainly grain, coal, sulphur, chemicals and petroleum products) 
which could not be moved by rail, given the capacity constraints of CN 
Rail's Situation A and B. The value of reductions in shipments of 
these products for 1980 traffic volumes was $360 million and $125 million 
for the two Situations respectively. Alberta assumed no capacity reduction 
from CNR Situations C and D. 


Capacity restraints were judged likely to have little effect on 
diverting traffic to highways as the costs of long-haul highway carriage of 
products to export points would make those products uncompetitive in world 
markets; rather, the products simply would not move. There would, 
therefore, be losses in sales and employment. Even though the capacity 
constraint might be only short term, Alberta submitted, "The impact upon 
Canada's image as an exporter in these markets could suffer long-term, if 
not permanent, damage as foreign purchasers seek alternative sources of 
supply with more reliable transportation systems to guarantee an 
uninterrupted supply of needed products.” 


Rate surcharges on the other hand, were judged likely to result in 
significant diversion of rail traffic to highway. The analysis suggested 
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that this would be mainly on short haul domestic movements, “primarily to 
destinations in Alberta, Saskatchewan and interior British Columbia." On 
the basis of 1980 data, Alberta's witness derived the following estimate of 
effects on highway transportation of CN Rail's various situations. 


TABLE 14-1 
DANGEROUS COMMODITIES INCREMENTAL HIGHWAY TRAFFIC 

Situation Short Tons Vehicle Miles 
ae a eae (Millions) ~~ (Millions) _ 

A 19 45 

B 1.4 23, 

re OZ 6 

D 0.1 2 


Costs and traffic diversion effects were specifically stated to be 
underestimates. No allowance was made for costs of reduced rail car 
utilization and car modifications, for diversion beyond that attributable to 
rates resulting from reduced rail service nor for diversion to highway of 
U.S. destined traffic. 


Tractor-trailer units and, to a lesser extent, heavy trucks would 
likely be used in hauling any dangerous commodities or other traffic 
diverted from rail to highway, said the Alberta witnesses. 


14-2 Highway Safety 


A review of highway accidents in Alberta from 1978 to 1980 was 
presented, with emphasis on tractor-trailer units, heavy trucks and trucks 
transporting dangerous commodities. The review indicated that fatal 
accidents involving heavy trucks had increased 243% (from 30 to 103) over 
the period and those involving tractor-trailers had increased 72% (from 45 
to 76) over the same period. The increase in all fatal accidents was less 
than 24% during this time. The proportion of fatal accidents involving 
either heavy trucks or tractor trailers rose from 10.2% to 19.6% from 1978 
to 1980. The proportion of all traffic accidents that involved tractor- 
trailers was unchanged over the period at 1.7% while that of heavy trucks 
rose slightly from 3.7% to 4.8%. This, submitted Alberta, “indicates that 
when an accident occurs which involves a tractor-trailer, the accident is 
more likely to result in a fatality". The similarity with heavy truck 


statistics would indicate that the same remark could apply to heavy 
trucks. 


Evidence introduced indicated that in Alberta about 80% of all 
heavy truck accidents each year involved more than one vehicle and about 75% 
of tractor-trailer accidents involved more than one vehicle. In Alberta, 
heavy truck accidents and tractor-trailer accidents each resulted in about 


five times the number of fatalities as did rail accidents in the period, as 
shown below. 


TABLE 14-2 
FATALITIES RESULTING FROM ACCIDENTS IN ALBERTA 
1978 197 1980 
Heavy trucks 45 96 108 
Tractor-Trailers 52 89 9S 


CP/CN Trains 17 tS 20 


Love 


The statistics also indicated that about 6% of heavy trucks and 11% 
of tractor-trailers involved in accidents were transporting hazardous loads; 
about one-third of these tractor-trailer accidents involved a hazardous load 
spill. From 1978 to 1980, there were 55 fatal accidents in Alberta 
involving heavy trucks or tractor-trailers carrying hazardous loads. 


14-3 Alternatives 


CNR's Situation "D" involving special marshalling of cars carrying 
Special Dangerous Commodities “appears to the Government of Alberta to be 
the most reasonable alternative from an economic point of view", they 
stated. As well, it would have the least impact in terms of shifting 
traffic from rail to road. On this basis and, "If Situation 'D' is 
otherwise concluded by the Railway Transport Committee to be an acceptable 
alternative from the standpoint of rail safety," the Government of Alberta 
would support the Situation "D" alternative. 
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15-0 WRITTEN SUBMISSIONS NOT PREVIOUSLY SUMMARIZED 


A number of written submissions pursuant to the "Show Cause" Orders 
were made to the Commission by parties who did not appear at the hearing. 
Comments from some of the submissions have been previously summarized where 
appropriate (e.g. those of the Canadian Co-operative Wheat Producers were 
included among the summarized evidence of shippers and shipper association). 


15-1 City of Hamilton 


The City of Hamilton forwarded a telex to the Committee in which it 
expressed its support for the position taken by Mayor McCallion and urged 
that the first three Grange recommendations be implemented immediately. 


15-2 Confederation of Resident and Ratepayer Associations 


This group expressed its support for M-Trac's submissions at the 
hearing. 


15-3 Canadian Association of Fire Chiefs Inc. 


This Association expressed its support for implementation of the 
first three Grange recommendations. Included with its letter was a synopsis 
of the submission it made to the Mississauga Railway Accident Inquiry. 


The Association's submission to that Inquiry expressed support for 
greater regulation of the transport of dangerous commodities with leadership 
in the development and enforcement of such regulations lying with the 
federal government. The Association pointed out that it was concerned with 
the safe transportation of such goods in all modes. A number of 
recommendations were made regarding such matters as establishment of rail 
corridors for dangerous commodity shipments, review of rail speed limits, 
review of marshalling regulations, implementation of standards for 
construction and maintenance of rail cars designed to transport dangerous 
goods (this group was apparently unaware that such standards already exist), 
review of placarding regulations, adoption of regulations controlling the 
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number, location and storage time of cars on sidings, review of inspection 
procedures and rail and track standards, requirement of a legible manifest 
or computer manifest identifying the contents and location of dangerous 
commodities in a train, and review of enforcement powers. 


15-4 Minister of Highways and Transportation, Province of Manitoba 


Mr. Donald W. Orchard, Minister of Highways and Transportation for 
the Province of Manitoba, wrote to the Commission expressing concern that 
implementation of the Grange recommendations might result in a shift in 
dangerous commodity movements to the highway, increased freight rates, more 
trains to provide the same service, and rationing of rail services due to 
capacity limitations. The Province of Manitoba was opposed to any plan that 
would result in a large scale transfer of dangerous commodity traffic to the 
highways. Any change in regulation should establish a reasonable balance 
between safety and economic realities. 


15-5 Canada Safety Council 


The Canada Safety Council as a non-governmental, non-profit 
organization, the main objective of which is to minimize avoidable death, 
injury and damage to property by devising, recognizing, encouraging and 
promoting methods and procedures leading to improved safety, protection and 
health among all persons in public and private places throughout Canada. 
The Safety Council followed closely the Show Cause hearing and submitted 
written comments on a number of issues. 


Social Impact 


In the Council's view, the Quantalytics report presented by the tank 
car owners used sound and accepted methodology. However, the Council felt 
that a better approach than attempting to look at the number of lives that 
would be saved by a certain option would be to estimate the number of deaths 
and injuries which would occur as a result of a given number of dangerous 
commodity spills. To this rate, monetary values could be applied and the 
resulting figures could put the estimated costs of implementation of the Show 
Cause Orders into better perspective. 


Train Speed 


Harmonic roll should not be a problem at low speeds if track is 
maintained to a standard conducive to high speed traffic. The faster a train 
is travelling when an accident occurs the more serious the consequences are 
likely to be. Until standards of maintenance, inspection, train operation and 
infrastructure are excellent, train speeds should be governed by the existing 
conditions deemed appropriate by the R.T.C. 


Roller Bearings 


The Canada Safety Council argued that the evidence seems to be that 
plain bearings are as safe as roller bearings provided both are properly 
maintained. The Council recommended that an intense program be implemented to 
re-motivate, re-educate and re-train employees in the paramount importance of 
high standards of maintenance and inspection of trains. A program aimed at the 
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general public should also be considered so that a member of the public will 
know what to do if a dangerous condition is detected on a passing train. 


Train Length 


The Safety Council was of the view that reduction in train length 
would increase the number of trains and thus the risk factor. 


Hot Box Detectors 


The Council recommended installation of hot box detectors as 
recommended by Mr. Justice Grange and testing of Dr. Korrenberg's on-board 
detector. 


Emergency Response 


More cohesiveness is required in the area of emergency response. 
Railways should establish better lines of communication and on-going liaison 
with Emergency Planning Canada, Transport Canada, provincial emergency 
agencies, response forces, suppliers, manufacturers and citizen groups. 
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APPENDIX 1 


LIST OF WITNESSES APPEARING AT THE HEARING 


(in order of appearance) 


WITNESS 


Wilbert Roy Canniff 


David Matheson Young 


Marinus Frank Boode 


Ronald Whittaker Johnson 


Dr. Kenneth Martin Young 


Thomas McTague 


Ted Bjerkelund 

Donald Cameron Lamond 
Thomas Joseph Openshaw 
James Griffith Black 
Alan Napier Chisholm 


James Harold Morris 


John Wilford Darker 


Lawrence James Wilson 


a A eo er 


POS ITION 


Assistant to the President, 
CCPA 


Manager, Rail Fleet 
Administration, Dow Chemical 
Canada Ltd. 


General Manager, Industrial 
Chemical Department, Dow 
Chemical Canada Ltd. 


Manager of Distribution, 
Technical Services, Dow 
Chemical Canada Ltd. 


Chairman, Environment 
Committee, Canadian 
Manufacturers of Chemical 
Specialties Association 


General Manager, CITL 


Director, Corporate Services, 
Nitrochem Inc. 


Technical Director, Nitrochem 
Inc. 


Manager, Transportation and 
Distribution, CPPA 


Transportation Manager, B.C. 
Timber Ltd. 


Manager, Materials Control, 
Kimberley-Clark Canada Ltd. 


General Traffic Manager, 
Canadian International Paper 


Coe Ltd. 


Transportation Manager, St. 
Regis Alberta Ltd. 


President, Canadian Pool Car 


Operators Association (CPCOA) 


Joseph Armand Albert Lajoie Officer, CPCOA 


CALLED-BY 


Canadian Chemical] 


Producers Ass 


Dow Chemical 
Canada Ltd. 


Dow Chemical 
Canada Ltd. 


Dow Chemical 
Canada Ltd. 


Dow Chemical 
Canada Ltd. 


OC » 


Canadian Indus- 


trial Traffic 


League 


Nitrochem Inc. 


Nitrochem Inc. 


Canadian Pulp 


Paper Assoc. 


Canadian Pulp 
Paper Assoc. 


Canadian Pulp 
Paper Assoc. 


Canadian Pulp 
Paper Assoc. 
Canadian Pulp 


Paper Assoc. 


Canadian Pool 


and 


and 


and 


and 


and 


Gar 


Operators Assoc. 


Canadian Pool 


Car 


Operators Assoc. 


WITNESS 


John Dillon 


Art Wade 


Rodney Bernard Taylor 


Jack Cargill 


Garth Campbell 


Bryce Eldon Horsman 


Paul Gamache 


Garnet Thomas Page 


John Lewtas 


Richard Vance Ward 


Robert Martin Burrell 


Ralph Howard Dick 


Dr. Errol Lincoln Falconer 


Steen Uggerslev 


James Brown 


stlio= 


POS ITION 
Ottawa Staff Member, Canadian 


Manufacturers Association 


Member, Transportation 
Committee, Canadian Manufac- 
turers Association 


Manager, Transportation Dept., 


Canadian Manufacturers Assoc. 


Chairman, National Transport- 
ation Committee, Canadian 
Manufacturers Association 


Vice-President, Marketing, 
VIA Rail Canada Inc. 


Vice-President, Operations, 
VIA Rail Canada Inc. 


Officer, VIA Rail Canada Inc. 


President, Coal Association 
of Canada 


Corporate Traffic Manager, 
CIL Inc. 


Vice-President, CIL Inc. 


Technical and Business Develop- 


ment Manager, CIL Inc. 


Safety Manager, CIL Lambton 
Works 


Research Manager, Explosives, 
CIL Inc. 


Distribution Manager, Cominco 
Ltd. 


Managing Director, Canadian 
Fertilizer Institute 


CALLED-BY 


Canadian 
Manufacturers 
Assoc. 


Canadian 


Manufacturers 
Assoc. 


Canadian 
Manufacturers 
Assoc. 

Canadian 
Manufacturers 


Assoc. 


VIA Rail Canada 
Inc. 


VIA Rail Canada 
Inc. 


VIA Rail Canada 
Inc. 


Coal Association 
of Canada 


CIL Inc. 


CLL. ines 


CIL Inc. 


CIEL Ging. 


CIL Inc. 


Canadian 
Fertilizer 
Institute 


Canadian 
Fertilizer 
Institute 


WITNESS 


Kenneth Omer 


Craig S. Dickson 


Dr. Cary Swoveland 
Dr. Michael Korenberg 


Frederick William Loftin 


Donald B. Ayers 


George A. Kerfoot 


Hazel McCallion 


Harry Behrend 


Alexander Scott 


Samuel Cass 


Dr. John Edward Digby Reid 


Dr. Collin Richard McArthur 


Dr. Robert F. Willes 


Bernard Bonser 


Donald E. Matzzie 


wef, — 


POS ITION 
Transportation Manager, 


Cyanamid 


Officer, Atlantic Provinces 
Transportation Commission 
Consultant, Quantalytics Inc. 

Solicitor and Inventor 


Officer, United Cooperatives 
of Ontario 


Manager, Transportation 
Operations, CF Industries Ltd. 


Chief, East York Fire Depart- 
ment 


Mayor, City of Mississauga 


Vice-Chairman, M-TRAC 


Vice-President and Secretary, 
M-TRAC 


Commissioner of Roads and 
Traffic, Metropolitan Toronto 


Chairman, Canadian Mete- 
orological and Oceanographic 


Society 


Associate Professor of 
Chemistry, York University 


Consultant, Canadian Federation 
of Biological Societies 


Fire Chief, City of Toronto 


Program Manager, CONSAD 
Research Corp. 


CALLED-BY 


Canadian 
Fertilizer 
Institute 


Atlantic Provinces 


Transportation 
Commission 


CGTC Inc. 


97578 Canada, Inc. 


United Coopera- 


tives of Ontario 


CF Industries Ltd. 


M-TRAC 
City of 
Mississauga 
M-TRAC 


M-TRAC 


M-TRAC 


M-TRAC 


M-TRAC 


M-TRAC 


Municipality of 
Metropolitan 
Toronto 


Municipality of 
Metropolitan 
Toronto 


WITNESS 


John Fielding Edsforth 


Bonny Joan Mercer 


Douglas L. Fletcher 


John R. Cann 


George Vandewater 


Victor H. Mizrahi 


Dr. William J. Harris, Jr. 


Ronald Marvin Sharp 


George Wells Bartley 


John Fox 


James Hamilton Geddis 


Earl William Baynton 


Kenneth James Moorehead 


Stanley Alvin Black 


Earl A. Phillips 


Gordon Mills 


Ronald Cole 
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POS ITION 
President, Travacon Research 


Ltd. 


Research Officer, Access 
Alberta 


Chief of Transportation, CN 
Rail 


Vice-President, Operations, 
CN Rail 


Chief Engineer, CN Rail 


Chief, Motor Power and Car 
Equipment, CN Rail 


Vice-President, Association of 
American Railroads 


Supervisor of Hazardous Mat-— 
erials, Norfolk and Western 
Railroad Co. 


Assistant Chief Mechanical 
Officer, CP Rail 


Chief Engineer, CP Rail 


Chief Transportation Officer, 
CP Rail 


Director, Operations Centre, 
CP Rail 


Senior Operating Officer, Rail 
CP Rail 


Vice-President, Rail, Algoma 
Central Railway Co. 


Vice-President, Union Tank Car 
Co. 


Vice-President and General 
Manager, Rail Car Division, 
ProCor Ltd. 


President, CGTX Inc. 


CALLED-BY 


Government of the 
Province of 
Alberta 


Government of the 
Province of 
Alberta 

CN Rail 

CN Rail 


CN Rail 


CN Rail 


CN Rail 


Norfolk and West- 
ern Railroad Co. 


CP Rail 


CP Rail 


CP Rail 

CP Ratt 

CP Rail 
Algoma Central 
Railway Co. 


Tank Car Companies 


Tank Car Companies 


Tank Car Companies 


ae Ome 


WITNESS POS ITION 
Jean Marcel Belanger President, Canadian Chemical 
Producers Association (CCPA) 


Director, Economic Affairs, 


Graham Cameron Gibb 
CCPA 


CALLED-BY 


Canadian Chemical 
Producers Assoc. 


Canadian Chemical 
Producers Assoc. 
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APPENDIX II 


LIST OF EXHIBITS 


(in order of presentation) 


iL? Tiswases 
eS a 


—— 


STF i1Sxe FO Tei 


342)aeo839, If TEATS 


et) 


Exhibit Date 


CN-1(a) i 
CN—1(b) os 


CN~2 : 


CTC-1 Apr. 22/81 


CN-3 Apr. 23/81 


CN-4 Apr. 24/81 
CN~5 . 


CN-6 - 


CTCc-2 - 


0-3 Apr. 27/81 


0-4 vs 
CN-1(c) ‘ 


CN-8 4 
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Description 


CN Rail submission to RTC Public Hearing 


concerning the Transportation of Dangerous Goods 
by Rail 


Table 1 
Table 25 


15 Books (1) Field Manual of the A.A.R. Inter 
change Rules 1981 (2) Specification for Tank 


Cars & (3) Manual of Standards & Recommended 
Practices: 


pections?: b,7¢, C-Part=11, D, D-Part 11, E; 
Reparteii,.. G, G Part Ll, Hy; HoPart Il. 16k 


Booklet entitled "National Transportation Safety 
Board" 


Railroad Tank Car Safety Research & Test Project 
dated Aug. 22, 1981 


Map SK-20.4.81 


Track Train Dynamics to Improve Freight Train 
Performance 


Vibration of 100 Ton Hopper Cars, Analysis of 
Results 


Vibration at Low Speeds of 100 Ton Hopper Cars 
Data Summary Report 


Criterion for the Control of 100 Ton Hopper Cars 
Roll Motion 


Document entitled "Prevention of Roller Bearing - 
Initiated Burn Off in Railroad Freight Car 
Journals” 

List of figures on data reported to the RTC - 
reportable derailments in 1980 caused by journal 


failures 


Brochure headed “A User's Guide To" from the 
American Steel Foundaries displaying couplers 


Brochure headed "Freight Car Couplers” 
Correction to page 2-16 of Exhibit No. CN-1 


Document entitled “Lists of AAR Manuals of 
Standards and Recommended Practices” 


Exhibit 


CN-9 


CN-10 


CN~11 


CN-12 


CN-13 


CN-14 


CN-15 


CN-16 


CN-17 


CN-18 


CN-19 


CN~20 


CN-21 


CN-22 


CN-23 


CN-24 


CN-25 


ee ese 


Description 
Document entitled "Hot Boxes (Canadian Lines)" 


Document entitled "Table 1 Total CN Derail- 
ments by Year” 


Document entitled "“Derailment Causes Severity In 
1974-1980" 


Document entitled "Table B-1, Modified and 
Extended" 


Document entitled "Item #8 - Total Cost of All 
Burnt Journal Accidents" 


Document entitled “Improvements in Plain Bearing 
Components" 


Document entitled "CN Rail Dangerous Commodities 
Traffic Handling - 1980" 


Document entitled "Dangerous Commodities 
Approximate Car Flows 1980" 


Document entitled "CN Rail Dangerous Commodities 
Loadings by Car Type for the Year 1980" 


Document indicating net tonnage moved over Red 


Pass - Edmonton section of the CN system for the 
year 1980 


List of all accidents occurring at the 20 to 30 
miles an hour range for a five-year period 


Copy of report as submitted to the AAR quarterly 
for the year 1980 with reporting sheet 


Document from the Association of American 
Railroads re: early warning notices pertaining 
to roller and/or plain bearings 


Document in respect of the number of hot boxes 
discovered in yards or terminals with respect to 
the years 1978, 1979 and 1980 


Document comprising data showing the number of 

hot boxes resulting in derailments in 1980 and 

the total derailments on the CN System for 1980 
Copy of Inter Industry Task Force Report 


Document entitled "Forecast of Fleet 
Distribution by Bearing Type” 


Exhibit 


CN-26 
CN-27 


CN-28 


CN-29 


CN-30 


CN-31 
CN-32 
CN-33 
CN-34 
CN-35 


CN-36 


CN-37 


CN-38 


CN-39 
CN~-40 


CN-41 


Date 


Apr. 


Apr 


27/81 
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Description 


Document headed "Tank Cars Involved in Accidents 
Where Tank Punctured" 


Statement reflecting total cost of all 
reportable accidents for the last five years 


Document re: Servo hot box literature 


Study dated Jan. 12, 1962, re: investigation of 
hot box detectors 


Document entitled "Record of Fatality or Serious 
Injury Caused by Release of Product in 
Derailment” 


Document entitled “Comparison-Safety Performance 
North American Major Class I Railroads" 


Document entitled "Burnt Off Journals on 
Protected Non-Protected Territory" 


Document entitled "Manual for Railway 
Engineering” 


Document entitled "Hot Box Detectors - Average 
Annual Maintenance Costs” 


Document entitled "Total Trains Operated 
21 Jan. 1981, by Train Number" 


Document entitled “Number of Trains Handling 
Regulated Commodities 21 Jan. 1981, by Train 
Numbers” 


Document entitled "Total Trains Operated 
12 March 1981, by Train Number" 


Document entitled “Number of Trains Handling 
Regulated Commodities 12 March 1981, by Train 
Number” 


Document entitled "Train Length of Trains Review 
12. March 1981" 


Document Entitled "Current System and Regional 
Service Design Specifications" 


Document entitled “Current System Operating 
Timetables” 


Exhibit 


CN-42 


CN-43 


CN-44 


CN-45 


CN-46 


CN- 47 


CN- 48 


CN-49 


CN~50 


CN-51 


CN-52 


CN-53 


CN-54 


CN-55 


CN- 56 


CN-57 


CN-58 


CN-59 


LO. — 


Description 


Document entitled “Switching Analysis Study - 
Section C2 = Situation D'" 


Document entitled "Flat Yard and Industrial 
Switching Standards" 


Document entitled "Railway Capacity Review" 


Document entitled "Train Performance Calculator 
Printout Toronto-Sarnia” 


Document entitled "Train Performance Calculator 
Printout Montreal-Halifax" 


Document entitled “Train Performance Calculator 
Printouts Albreda Subdivision" 


Document entitled “Hot Box Detector Illustra- 
tion” 


Document entitled "Minutes of Dangerous 
Commodity Technical Review Committee Meetings" 


Document entitled "Slow Order Illustration" 
Document entitled "Time-Distance Chart (Base)” 


Document entitled “Time-Distance Chart - 
Situation 'A' Toronto-Sarnia Simulation” 


Document entitled "Time-Distance Chart - 
Situation 'B' Toronto-Sarnia Base" 


Document entitled "Simulation Printout - Toronto- 
Sarnia Base" 


Document entitled "Simulation Printout - Toronto- 
Sarnia Situation 'A'” 


Document entitled "Simulation Printout - Toronto- 
Sarnia Situation 'B'" 


Document entitled "Time-Distance Chart (Base) 
Montreal-Halifax Simulation” 


Document entitled "Time-Distance Chart - 
Situation 'A' Montreal-Halifax Simulation” 


Document entitled "“Time-Distance 'B' Montreal- 
Halifax Simulation" 


<a) 


Exhibit Date Description 

CN-60 Apr. 28/81 Document entitled "Simulation Printout - 
Montreal-Halifax Base” 

CN-61 e Document entitled "Simulation Printout - 
Montreal-Halifax Situation 'A'” 

CN-62 * Document entitled "Simulation Printout - 
Montreal-Halifax Situation 'B'" 

CN-63 - Document entitled "“Albreda Subdivision Simula- 
tion 1977 Traffic - 1977 Plant Time/Distance 
Chart” 

CN~64 ‘ Document entitled "Albreda Subdivision Simula 
tion 1977 Traffic - 1977 Plant Time/Distance 
Chart” 

CN-65 rs Document entitled “Albreda Subdivision Simula- 
tion Current Traffic - Present Plant Time/ 
Distance Chart" 

CN- 66 : Document entitled "“Albreda Subdivision Simula- 
tion Current Traffic - Present Plan Numerical 
Printout" 

crc-3 2 Document headed “Highly Dangerous Commodities 
Shipped by Rail - Car Load Lots" 

O=5 ‘ Graph: “Hot Boxes by Year" 

CN-67 Apr. 29/81 Document headed CN Rail Car Inspection Work 
Force at Freight Car Line Points - Car 
Inspections, Car Repairs 

M-TRAC-1 Ontario Task Force on Provincial Rail Policy 
Report 

CN-68 Apr. 30/81 Document entitled “Derailments Involving More 
than One Car, Speed of Derailment and Dangerous 
Commodity Release" 

CN- 69 i Document entitled "Record of Speed Checks” 

CN-70 4 Document entitled "Percentage of CN Freight Cars 
Equipped with Roller Bearings” 

CN-71 “i Document entitled "Derailments Attributed to 


Harmonic Oscillation and Speed of Movement 
Involved 1979-1980" 


Exhibit Date 


CNe72 Apr. 30/81 


0-6 ve 


CN-73 f 


CTC-4 ‘s 


Né&W-1 May 4/81 


CP=1 . 


CP=Z ‘ 
CP-3 May 5/81 


CP-4 a 


CP—5 May 6/81 


M-TRAC-2 - 


I-1 May 7/81 


CN-74 May 11/81 


CN-75 s 


CN-76 i 


CN-77 % 


=O. oe 


Description 


Document entitled "Chief Cause-Excessive Speed, 
1980" 


5-page document entitled “Highly Dangerous 
Commodities Shipped by Rail" 


Document in response to question of total 
derailment in 1980 (196 reportable), where did 
the balance occur: line-yard 


Document entitled "Miles Per Heat Broken Journal 
by Car Type-Causing Accidents Reported to the 
FRA Year 1978" 


Report of the Norfolk & Western Railway Company 


Document entitled "The Transportation of 
Dangerous Commodities by Rail” 


Canadian Pacific List of Information 


CP Rail Train Operations January 30, 1981 


Book entitled "CP Rail Train Operations 
January 30, 1981” 


Document entitled “Canadian Pacific Railway 
Toronto Terminals, CTC Centralized Traffic 
Control” 


Document headed “Traffic handled over mileage 
8.0 of the galt Subdivision moving to and from 
the Windsor and Niagara Falls/Buffalo Corridors" 


Letter and list of questions submitted by Inter- 
City Committee for Rail Relocation to CP 


Document entitled "Cost of Reportable Journal 
Accidents Compared to Total Cost of all 
Reportable Accidents in 1980" 


Series of documents entitled "1976 Crossing 
Accidents, 1977 Crossing Accidents, 1978 
Crossing Accidents and 1979 Crossing Accidents” 
Document entitled "Final Phase 05 Report” 


Document entitled, “National Transportation 
Safety Board Special Investigation Report” 


Exhibit 


CN-78 


CN-79 


ON-1 


AC-2 


TC) 


iy Cad 


TC—3 


TC-4 


Date 


May 11/81 


May 12/81 


May 13/81 


May 14/81 


May 19/81 


=o 


Description 


Document entitled, “National Transportation 
Safety Board Special Investigation Report” 


Document entitled "Phase 15 Report on Switchyard 
Impact Tests" 


Document entitled "The Korenberg Detector” 


Document entitled "Roller Bearing Cars, Plain 
Bearing Cars” 


Document entitled "Economics Associated with CP 
Rail's Wheel Conversion Program” 


Summary Report from the Ad Hoc Committee on the 


mandatory use of roller bearings on freight cars 
in interchange 


Document entitled “Hot Boxes: CP Rail and 
Foreign Cars on Canadian CP Lines” 


Operating Revenues of Canadian Domiciled Freight 
Carriers, 1966, 1968, 1976 and 1978 


Statement dated May 13/81 headed: Edmonton to 
Red Pass Junction, re Number of Trains over 
Edmonton-Red Pass Section for the Years 1978, 
1979 and 1980 with Estimated Gross Ton Net Ton 
Miles, Train Count, and Increased Capacity of 
Double Tracking Program 


Submission of Ontario Northland Transportation 
Commission/Nipissing Central Railway dated April 
2s LOL 


Submission of Algoma Central Railway to CTC 
dated April 29, 1981 


Errata sheet in respect submission of Algoma 
Central Railway dated April 29, 1981 


Document entitled “Evidence-in-Chief of CCTX 
Inc.” 


Four reports 
Index of Reports 


Copy of report prepared for the DOT 


Exhibit 


TCD 


TC-6 


TC 


CCP-1 


CCP-2 


CITL-1 


CPPA-1 


CTC-6 


CN-81 


CN-82 


CPCOA-1 


CMA-1 


Date 


June 2/81 


June 3/81 


June 4/81 


June 5/81 


= 190) = 


Description 


Document entitled “The Tank Car Owner's Railcar 
Fleets categorized by Bearing Type” 


Document entitled "Hazardous Materials Shipped 
in other tank cars'" 


Document entitled "Method of Calculation for the 
Rental Increases which would be Applicable under 
Full Compliance with Grange Recommendations" 


Statement of evidence submitted on behalf of the 
Canadian Chemical Producers' Association, dated 
May 25, 1981 


Booklet entitled “Chemical Manufacturing 


Association re: transportation chemicals 
safety" 


Dow Chemical of Canada Ltd. Rail Submission to 
RTC Public Hearing considering the 
transportation of dangerous goods by rail 


Brief presented by the Canadian Industrial 
Traffic League dated 22nd day of May, 1981 


Brief submitted by Nitrochem Inc. prepared by 
Mr. Ted Bjerkelund 


Document entitled "Evidence of James G. Black, 
Alan N. Chisholm, John W. Darker, J. Harold 
Morris and Thomas J. Openshaw on behalf of the 
Canadian Pulp and Paper Association" 


Document entitled "Population and Location of 
Communities in Proximity to Mainline and 
Secondary Mainline of CN and CP by Denis H. 
Duhamel, dated June 2nd, 1981” 


Document entitled "Third Party Liability Cost in 


all Derailments Caused by Burnt Journals”, years 
1976-1980 (inclusive) 


Document entitled “Number of Wheel Sets Removed 
Account Pitted or Rusted Journal by Major Car 
Type ve 


Brief submitted by Canadian Pool Car Operators 
Association 


Brief submitted by the Canadian Manufacturers’ 
Association dated June, 1981 


Exhibit 
VIA-1 
CN-83 
CP=8 
CIL-1 


CFI-1 


CFI=2 


APTC-1 


CAC-1 


TC-8 


TG-9 


UCcO-1 


Gr =). 


M-TRAC-3 
MOT-1 


M-TRAC-4 


Date 


June 


June 


June 


5/81 


10/81 


Lois 


Description 
Document submitted by VIA Rail 
CN responses to questions of RTC staff 
Details on present location of hot box detectors 
Brief of CIL People 


Submission of the Canadian Fertilizer Institute 
dated May 27, 1981 


Document entitled "Highway Accident Report" 


Brief submitted by the Atlantic Provinces 
Transportation Commission 


Brief filed by the Canadian Coal Association of 
Canada 


Study into certain types of options for the 
transportation of dangerous commodities 


Computer printouts and other source documents 
utilized in study marked Exhibit TC-8 


Official document prepared by Mr. Swoveland 


Document entitled "Addendum to a Risk Analysis 
of Options for Transporting Dangerous 
Commodities by Rail in Canada” 


Statement of position 


CP Rail summary of westward cars through 
Revelstoke 


United Cooperatives of Ontario's submission re 
transportation of dangerous commodities by rail 


Statement of CF Industries Inc. by Donald B. 
Ayer 


Submission of M-TRAC 
List of special dangerous commodities 


Metropolitan of Toronto Emergency Fire Service 
Plan Mobilizing Procedures for the Plan 
specific incident report of one such 
intervention, and Municipality of Metropolitan 
Toronto by-law in the event of disaster 


ed sr 


Exhibit Date Description 

M-TRAC-5 June 11/81 Map of Borough of East York 

cTc-7 Mock-up display 

N-2 June 22/81 Letter to J. O'Hara dated June 8, 1981 from 


T. Bjerkelund - corrections to N-l 


TC=12 ‘ Letter to J. Robson dated June 12, 1981 from 
Cary Swoveland - corrections to exhibit TC-11 


M-TRAC-6 . Document entitled "Symposium on the Transporta- 
tion of Hazardous Materials" IE-1 to IE-12 


M-TRAC-7 ‘s Large Map of Metropolitan Toronto 

M-TRAC-8 Long Ruler 

M-TRAC-9 ‘ Short Ruler 

cP-10 June 23/81 AAR Billing for Plain Bearing Repairs 1979-1980 
GP=Pl Third Party Liability cost in all Derailments 


caused by Burnt Journals Years 1976-1980 
(inclusive) Atlantic Region 9 pp. 


METRO-2 June 24/81 Brief by Municipality of Metropolitan Toronto 
53 pp- 
CReiZ ‘ Blue Book containing “Additional Information 


Requested by CTC" 


CN-84 Hy Wayside Derailment Inspection Requirements Study 
for Railroad Vehicle Equipment (May 1977) 


CP-13 June 25/81 Docket entitled "Association of American 
Railroads - Interchange Rules - Roller Bearing 
Requirements —- Freight Cars 


CP-14 7 (Reserved to be sent in by Mr. Austin) 

cTCc-8 FRA Data Concerning accidents relative to train 
speed —- 4pp 

A=1 ‘ Brief for Gov't of Province of Alberta 

A-2 | . . Accident Report Form - 3pp 

METRO-3 June 30/81 Written Argument of the Municipality of 


Metropolitan Toronto 


at > Summary of Final Argument of the Province of 
Saskatchewan 


) i 


S399 Olcsel |] -« 


Eig! .*%i* 14 
as Os fr: vat eete 
m8 U0] Jo6i 

TP Al phe: 


’ Jevy 2) ve 


: vent tne ee 
aes ip Ee 
ay, abe sad ee 
mba3eh aworts SG ee) 


=, yar fee” 
: ~ ree : 


Fae 


LAT 


iF 


17 957.45 


Ree YT, Po eri 


peace ' i 


a 


UBMBYIIeYASeS 
ep eoutaAoid e[ ep eTeuyTy uoyz atsodap eT ap gunseay 


uzejTTodoijeu 
oVUOIOL Np gsayTedyFofunm eT ap aqzava uoTzayzsodag 


*d ¢ — Juaeptooe,p npuea oydwod ap atnui0g 


e319qTV,P VFoUTAOAd 
BT ep JUeMSeUAeANDS Np uot USeIUT,T eB xsifToMaW 


~ 


NOT Ld1aosad 


LOG 


T861 utnl o¢ 


T861 UFNE ¢Z 


aLVd 


-d » — SUFI] SAP aSsae TA eT B SFTWeTeI 
SJUaPFIVR SaeT JueUAGDUOD YWYyd eT Ans saguuog 


(ufasny -w aed egfoaue eras Sagaies3y) 


,81e89 WYSTe1g — squseusatnbay 
Sufyaeeg AeTTOY — SsaeTny esueyorsquy - speoatTey 
ueo;ieuy JO UOFIePFoOOSsy,, 9PTNITIUT ATeaqxRyY 


(L161 Few) ,Iueudtnby sTOTYeA PeoaT}FeYyY soz Apnis 
Sjuemei~nbsy uot JoOedsul JusMTTe1eq epTskeym,, 


.OLD Ag peasenbey 
UOTIJeWAOFUT [BUOCTITPpy,, Sep Queue IUOD NeTq s<sAATT 


ufejzzTodoijzem ojuorz0o] np 
aitTedyofunm e{T aed gquasgad sesed ¢¢ ap srtoMEW 


-d 6 ‘onbyTque{tze uofzsga ‘(JUeeATSN TOUT) 
0861 & 9Z6T OP ‘,S8Teuanor Juang Aq pesnep 
sjuswTTei1eq TIV UF 3809 AITFTEQeTT A22eg PATUL,, 


0861-6261 ‘SeSSTT saeTTed 
Sep suozqeaedaa set anod yyy, ep eanjzoeg 


a3AnNo0D seTs2y 
ansuolT ax[3ay 
uyeqIT[TOdoijZgU OJUOIO]L Np asTTeyde epueizs e 271k) 


Ci=dl EB 1-al US Le PASI EN snopiezey yO UOTzy 
—-ej1iodsueay ay} uo untsoduds, aTnATAuT Juewno0g 
TI-OL 

aoetd eT B SUOF}IAII0D — UOSqoy “f B agkOAUS Ja 
1861 unl ZI np quejep pueTeaaoms AreD ep 213327 


I-N d097d 
BIT & suofqoez109 — punTeyxsefg °L zed e1eH,0 °C 
ge ogkoaue 49 [g6T UFNE g Np quejep 913297 


ajjenbew eT op uotzeqUsesedig 

yzoK yseq ap uoTAdyTaosuooaAyTo eT ap 371kHO 
aaqzsesap op sed use juenbt{dde,s 

UTeITTOdoajgM oOQUOIOL Np 93}; Ted;oTunu 

ST ep g2gazae 4o uoTAUaeAAeQUT |suUN JUPUeApe sTogad 
Sjuappfout set ans qaoddea un AenqZosjjo e WUPAIVS 


ufFeIT[Odo1jaM OJUOAO]L Np Safpusout sep V<oTAIeS 
Np souesin,p uetd np uoTIesTT}#qow ep seanpgIv01g 


NOILd1TwWOSad 


902 


oe 8-O0.L0 


YY y1T-do 


T861T uFNt ¢z €1-dd 
: 78-NOD 
TY Zi-doO 


TS61T UFENE 47 Z7-OULAW 


os T1I-do 


T86T UENe ¢Z O1-dd 
ry) 6 —-OVAL-N 
* 8 -OVUL-N 


rT L-OVaUL-W 


oo 9 ag OVUL-W 


“ cI-OL 


T861 UFNE 7Z Z-N 


Tg6t UENl TT 7-OVUL-W 


aALV qOgld 


seTeftogds sasneiesuep sesTpueyoreu sep 23ST] 
OVUL-W ep uoTi}Fsodeaq 


‘UL ~SeTAsNpuy 
a) ep wou ne azehky *g preuog ied uoTIere[ VG 


veiIilej aToA aed sasneissuep 
SasTpueyoiew sap jiodsueij ne Juoweayt ee. 


oTzeqUQ JO seAtjeisado-op peritun sep uoziyTsodggq 


BYOWSTeASY SAA YSano,T 
ap uofJoeATp ua suOSeM seT ANS gq) ep esATeuMOS 


uofTjtsod ap astad op gououyg 


,epeueg ut [Fey 4q set} pommon 

snozesueg 3ur,iodsueay 3zoz suotjzdo jo 

sfsX[euy yAStYy & 02 UNpuUAappy,, ITNIFIUT JuemNdoqG 
pueTeaoms “KW zed gaedgad [TefoFsjo JuseuMNI0G 


8-0OL aogtd egjenbTI¢2 
epnjza,[ suep sgsft{[T In eseq sp szUeMMIOp 
seaaiqne ja AnezeUTpAO,p squeUyAdut,p set ja0os 


Sasneiesuep sesfpueyoiew sep 3aodsuelz} 
aT anod suoyjntos sp sedAéq suyejied. ap apnqg 


epeuey jo 
uOTIeTIOSSY [eOD ueTpeUeD eT aed gsodap eitTomagy 


soenbtTjue[.e saoutTaAoad sap 
sqjiodsueij sep uotsstmmog eT ied stwunos sijfomay 


,2a20dey JuepTooy AeMYSTH, VFTNITAUT Juewns0g 


os os 


T86T FEM Lo BP segieP 
@INITISUL AeZT[}IA9q uefTpeueg np uot zysodeag 


J-I-) ep squequesesidel sop sitouay 


sepneyo sezpoq ep sinsajoejap 
Sep [enor Juawsaoe{dws,—T eB sjJTAeTea sTTeq9d 


AOLO Np [Teuuosied 
e[T aed sagsod suoyzjsenb xne NO np sesuoday 


NOI LdITaosad 


SOC 


1861 UFNE TT 


T861 uENt OT 


T861 UENE 6 


T861 une g 


T861 UEME ¢ 


I-LOW 


€-OVaAL-N 


T-IId9 


T-OONn 
6-doO 


Com 


TT-OL 
OT-OL 
6-01 
8-OL 
T-OVO 


T-OLdV 


¢-1a0 


T-I a0 


Ned ES 
8-do 


€8-NO 


qOgld 


ITT®Y VIA aed stunos jueunsog 


I861 UENE ep g3ep Ssuatpeued siraTanqoejnuem 
sep uofzeyoossy,{[ aed stwnos sitfomay 


‘OUT uNnWUOD Ua s1ieyd ep sanezeirsdo 
Sep suUaTpeued uo; IepOIOSSy,[ aed stTunos sitomay 


adh, 
aeg aofey Aq [eurAnor paysny JO pejqtg JuNODo.y 
peaowsy seg Te94M JO JeqUMN,, ITNITIUT JueuMd0g 


(JUSTSATSNTOUT) O86T B 9/6T 
ap ‘,sTeuanor Juang Aq pesneg sjusuTTeieg [Te 


UF 3809 AITITQETT A3teg PATUL, 2TNIFIUT Jueund0g 


»1861 ‘pug eunr peep ‘Teweyng 

*H stueq Aq dd pue NO JO suyT[uTeQ Aaepuodas 
pue outT[uTeW oO AQTWT_XOIg UT seTITunmMWMOD 

JO UuOTeBOT pue uoT{Ae[ndog, y[NATIUT JuaunNsdog 


UOT ePoossy aedeg pue d[ng ueyTpeue) 

ay3 JO FTeYeq UO MeYysuedO *f seWOUL pur sTAIOW 
prlozey «fr Saeyseqd *mM uyor “WTOYSTYD °N URTY 
‘yoReTg °*5 somer JO adUaPTAY,, PTNATIUT Juseunoo0g 


punjtexzef_ pel °*W 
zed giedaad qo *ouy WeydoI17 TN aed stwnos sitToMaW 


TS6T Few CZ OP 99eP 39 ToFAIsNpuy sFyerAW 
Np euueTpeued ens8ty] eT aed gjuesead sitowmey 


[fTeiized sasnoisasuep 
sostTpueyoiem sop j.aiodsueij aT ansjuejaiod 
qa onby{Tqnd aouetpne,—T & AOL ne sgquesgad 


= 


Trey ‘*pay epeueg jo sjTeozweyDg mog ep uot ysodaeq 


,Adazes sTeoFWeYyoD uot zeIAodsuely 
SupTanjzoejnuey_ Teotway) 


201 UOTIeTIOSSY 

w STONIFIUE JOAAFT 
1861 FeMW ¢zZ Op g3ep ‘senbyufyo syfnpoad 

@p sainajonpoiad sap suuetpeued uot eToOSsy, T 
ap wou ne saquesead sqTey sap gouoUg 


,SUOTIEpUsMMODaY s3ueIyH UTM DOUeTTdMOD TINY 
iepun etqeottddy eq prtnom yoTYyM sesPeroUyT Te JUSY 
BYI AOF uoTAeTNOTeD JO pouyzeW,, ITNIFIUT Juewnsog 


sie. Yue AJ9yWO UT 

peddtus sjTetaeqe_ snoprzezey,, gTNITIUyT Juemmoog 
,2dh] B8uzieeg Aq pezyziosajed sjseTW 

AeoT Fey S,AoumMO Aeg YyUe]L eyuL,, gITNIFIUT Jusunsog 


oe a 


NOILdITaOSda 


70 


T86T 


T86T 


T86T 


I86l 


T=ViA 


T-VWO 


T-VOO0d9 


78-NO 


T8-NO 


9-OL9 


T-ILIO 


T-d990 


j1 ted sgi1edaid sjioddei sop size tdwexy 
sjiaoddei sop xepuy 
sqzaoddeia aaqend 


7 Ul 
XL9D JO JeTYyQ-UT-souepyag, gTNITIUF JUeMNd0q 


TS61T TF4AAP 672 
np queqep AeMT Tey [eAqUeD BUMOsTY ep UOT I}FSOodap 
eT B SAaneide sap UOFIDII1I09 BT JuBUsIUOD oTTFNeg 


T86T TFAAP 62 OP 999PP 49 LOD PT 
B apqueseid AemTyTeYy [eAUsD eWosTY ep uot zFSodaq 


1861 TF24® 8z OP egiep “AMT TeY 
TeaijuaeD BuTssTd{N/uoTssfzumoD uot ej1oOdsueIy 
PpUBTUIAON OFIeUO BT op vot ATSodag 


,Weis0ig Suztyoeayl etTqnog jo AqTzoedeg 

poseesiouy pue ‘junog utfeal ‘SsaTTW uol WeN uoT 
SsOij pedeUTIsyY YITM OSSI PUP 6/61 S8LE6T SAPPA 
24 AOJ UOT}VeS sseg pey—UOJUOMpY AeAO suTeI] 
Jo JequnyN x2 SuoTRIOUNL Sseg pey OF UO QUOUp,,, 
*O9TINITIUT 29 T86T FeUW ECT NP 9g7ep uot erzelTI9G 


SL6T 3° 9/6T 
“99061 6996] SaQuUe sat anod epeue) ne juepTse1 


sainezazodsueij sap uoypjeqpTotdxs,p snussasy 


,SouT] qd) uetTpeueg uo Sie uspfoi0g 

pue [Tey dd 2saxog Joy, IINITIUF Jusuns0g 
sosueyoe,p 

SIOT SaeSTpueyoIeU op suozeM Sat ins xneatno1 
B SqUOWeTNOI sop asifTojIeSsT[qo uofzAest{fjan,T 
ans 304 pe 937TWOD Np sitewmos j10ddey 


,Weasgo0ig UOTSASAUOD T[2X9q4M S,TTeY 
dd YIM peqepToOOssy soTMOUODY, |a[NITAIUT JueuNIOgG 


,sdeg supaeag 
ufte@Td ‘siep BuTseag APT TOY, aeTNITIUT Juewnso0g 


,20209}0qg SAOqUeAOy eUL,, eTNITIUT Jueuns0g 


,8asay Joeduy 
paedyoztms uo qyioday ¢{ eseyg,, a—TnayT_UT Jueuns0g 


.jJioday uoTesT~Asaauy [efoeds paeog Aazes 
uofIejiodsueray, TeuOTAeN,, VTNITPIUT Jueumdog 


NOTLd1TaOSad 


G0¢ 


T86T 


T86T 


T861 


T86T 


T86T 


yee 61 


yeu FT 


yew Cf 


Fea ct 


Few TT 


ALVG 


T-NO 


O8-NO 


8Z-NO 


qoald 


,210dey uoTIesyzAsaaAuy [epoeds paeog AAazes 
uofqeqiodsueiyl TePUOFIEN,, VTNITIUT JuewNdog 


,Jroday CQ eseyd TPUTT, Q@TNITIUT JueuNd0q 


,Squaepfooy BUTSSOID 6/61 Pur ‘SSsqUepfooy Sutssoip 
Q/61 ‘Ss qUuepTooy B3uTssoig //61 ‘SsqUepTooy 
SUTSSOID O/61,, S9TNIFIUT SsJueuUMDOp ap satias 


.O861 UE SqUapTO.V eTqeziodsey 

TTB JO 3809 TeIOL 02 perzeduog sjUepTooy 
Teuinor eTqej,iodsy fo 4809, aTNAT AUT JusaumMdI0g 
S2TOA 

sop juewsoeTdap set ANS SeT[fAIaqUyT aif-Wo) at 


aed g) ne sestunos suoftjysenb op 3e3ST[T 4e 3913387. 


,SIOPFALOD OTeJINgG/STTeq eaesetN pue tosputM oy 
WOIZ pue OF BUTAOM UOFSFATpqns 3Tes 9yi JO O°g 
aseaTTW AVAO peTpueY ZTJJeAL,, VTNIFIuUyT Jueunsoqg 
,T014U09 

DEJJCAL pezytTeaquay OLO ‘sTeuywrzay oquoz0j 
ACM LEY OTJ}Toeg ueTpeuey, yeTNITIUT Juewnoog 


w1861 ‘OE Arenuer 
suofTjzeiedg uTerl TFeM dd,, QINITIUT eAATzT 


I861 teFAuel o¢ 
ne dd Np sufeij op SazAnsouew sop guNnssy 


anbTjToeg UsTpeuey np sjueMeusTesuer op a3sTT 


.1tey 4q satatpoumog snorasueg 
Jo uot ejAodsueazay sUuL,, ITNIFIUT JusuMs0gG 


os g 


Auedwog AeMT Tey ur9IsS9M Y ATOJAON ap aoddey 


»8Z6T TP°9R Vad 

242 02 peqizodsay squapTooy BuTsnej-edAy] azepg Aq 
Teuinor usyorg Jeay Adeg SOETIW,, VFTNIFIUT JusuNdOG 
a8etaq op e1e3 
BUST IT :.UTe2e 932 & saqt{TInbs,T no ‘(saqazodde1 
a12g nd quo |;nb 961) OSSI US SJUSeMeT[TeAap ep 
[e302 eaquou np uot Asenb eT e Juepuodel jJusuNd0G 


»TFey 4q peddytus sat yypoumog 
snojesueg ATYSTH, gn ITIUuT sesed ¢ sp Aueundog 


O86 
‘peeds saTssooxg—-osnep JotTyg,, aTNITIUT Jusuns0g 


NOT Ld1YOsad 


CO? 


T86T Few TT 


TS61 Few / 


T861T Feu O 


T86T Few GC 


T86T Feu v7 


T86T TFIAP® OF 


aLVd 


LL-NO 


9L-NO 


¢L-NO 


7Z-NO 


c-OVUL-W 


9-O.L9 


0861-6261 PeATOAUT 
quewaAoW JO peeds pue uoTIeTT}TOSO DFUuOowIeY 


02 peqyngyzszaqy sqUeMTTerz9qd,, gTNIFIUyF Juown 0g 


,Ssuzieeg JeT[OY yyImM peddtnby 
sie) 2y8teag NO JO asequadieg, gTNIFIUT Juswnsog 


,8yo0yQ peesdg JO piodey,, ITNITIUT JuUeMNdOG 


,eseaTey AIT pommog 

snoiesurg pue JUueWTTeieq jo peedg ‘aepg seuC ueYyQ 
@IOW BUTATOAUL SQUeMTTet1eq, g[NIFIUT Jueuns0g 
souTAodd eT ap saazetTAoiizsz senbyIyTTod 

sep zaoddea aT ans of1e2U0,T ep 2pnjza,p ednoay 


,safedey reg ‘suotjoedsuy 
2B - SqUTOg sUTY 2e9 AYU3FerAW We VvoI10g 
yom uoTJoedsuy 3eD TTeY NO, ITNIFIUF Juemmoog 


aguue ied sapneyod saqqtog s:enbtydeay 


»SJOT peoyT 1ep - TEeYy 4q peddtus 

Set}TpoumoD) snozses8ueg ATUSTH, VTNITAUT Juswundog 
wo UPadg 

TeofAouNN ueTg JuseseIg - IFJJeAL Queaang uoTz 3 
-PTNUTS UOTSTATpqns eperzqTy, gThaFIuF zuouNs0g 


wtteYD Qoue AsTG 

/PUTL WueTg Juasaig - IFJyeaAL Queaanyg uoyz 
-E[NWTS UOTSTATpgnsS eperq{Ty,, ITNIFIUT Juewund0g 
wtteYO 
QOUPISTG/AWTL wed //61 -— ®ZFFFPAL L161 UOF3 
-E[NUTS UOTSTATpgnsS eperq{y,, FTNITIUT Jueundog 


oo 4 ABYO 
QouUBISTC/SWFL IeTd £/6T — VFIFFPAL LL61T VOFI 
-ETnUTS UOTSTATpqns epeaqtTy,, geTNITIuL JusauNd0qG 


1149, UOFIENITS XeFTTeH-TesaqUOW 
— 3NoRJUTAg VOTISTNUTS, v[NITIUT JuseuNdOG 


wi¥, WOFIENITS XeJTTeY-TeezqUOW 
- JNOJUTAg UoTIe[NUTS, aTN_ATIUT JuswNd0g 


,2seg xXejTTeq-Teeraquop_ 
— No UTIg VOTIe[NUTS, |eTNITIUT Juaundog 


w“OTIeTNUTS xeyTTey 
—TeeaquoM ,{@, FOUPRSTQ-eUTL,, sTNATIUT Jueuns0q 


NOT Ld1aosad 


LOG 


T86T TFAAB OF 


T86T TFAAP 672 


TS6T TFAAP 87 


aLVvd 


TZ-No 


O/-NO 


69-NO 


89-NO 


T-OVUL-W 


99-NO 


S9-NO 


79-NO 


€9-NO 


c9-NO 


T9-NO 


09-NO 


6S-NO 


qoald 


,UOFIe[NUTS XejT[ey-TeeaquoW ,V, uotaenqts 


— 32eYD VOUPASTG-SUT]L,, PTNITAUT Juewns0qg S 8S-NO 
,UOFIE[NUTS KPT LePH-Teeaquoy 

(eseg) 22eYD VoUeISTG-eT],, FTNIFIUT Jueund0q v0 LS-NO 
.,G, UOFRENITS epTures 

-OJUOIOL — WNoOIUTAg VUOTRIETNWTS, YTNITRUT JueuNdogG . 9S-N)D 
wiV, UOFIENITS epTures 

—-OJUOIOL — 4WNoJUFAg VUOTIe[NUTS, YITNIFRUT JuseuNd0G y CSG-N9D 
,o9seg epTures 

—OJUOIO] — 4ANoOAUTIg uoTIe[NWIS, ITNT AUT Juewundog i. 7G-NO 
,9seg Bpyures-—OJUOIO] ,g, uoTIeNIITS 

— 247eYD VOUeISTQG-OUT]L,, VPTNITIUT JusuNdo0g "7 €S-NO 
,UOFIe[NUTS eyurAeS—OJUOIOL ,V, UoFIeNITS 

—- 34BYD VoUeISTG-oMFL, gINaATIUT Juownovog a8 cS-NO 

(eseg) 2ZaeYyD soUeRSTQ—-eMFL,, FTNIPFIUFT Jusunsog “ TS-NO 

wUOTIEAAISNTTI APPAO MOTS, gINATIUT Juswmnvogd ne OS-NO 
,S8UFIe_ VoIFMMOD mMaTASY TeoOTUYIe] AIFpomMOD 

snojesueg JO saqyNUTW,, ITNITIUT Juewmnso0g :. 67-NO 
w.tOF 

—-BIJSNTTI 1OJDeJeq xXOg 3OH,, BTNITFIUT JueuUNIOG J Sb—-NOD 
,UOTSFATpqngs epeaqTy synoqjUyid 

AOZVST[NOTeD soueMAOJFASg uTeAL,, ITNITIUT JueuNIO0G ' Ly-NO 
.X®}TTR@H-Teeaquoyq Jno jUuytjag 

AOPFTNOTeSD DsoOUeMIOJASg UTeAL,, VITNITIUT Juseunov0qg cs 94—-NO 
,BTUreS—-OJUOAO]L Jno VUTIAg 

AJOJFSTNOTeD BIoOUeMAOJFA9g UTFeAL,, VPTNITJUT Juewnoog ‘. C4¥-NO 

,aatasy AQpoedeg AeMTTeY,, VTNIFIUT Jusunsog ms ¥-NO 
.Sprepuejs suyyo Tas 

[Tefaqysnpul pue pzez 3eTd,, FTNIFIUT Jusunoog 7 €7—-NO 
ui, BOFIENITS -— [DO UOFIVES 

- Apnjsg stshTeuy BuTyoITMs,, sTNIFIU_ Juswns0qg és 77-NO 
.SOTQe IMT 

SutTjerzedg waysks JueAAND,, as{TNATIUT JusemNs0g rs T¥-NO 
,suotzeozzpoeds us’ytseq sotAras 

Teuop~Zey pue weqysks Juetzino,, xITNIFIUT Jueunsog T861 [TtaAAe 8Z 07-NO 

NOILd1YOSaa aLVd aodIid 


002 


» L861 YAPW ZT 
MeTADY SUTeAL JO YASsUeT uTeAL,, VTNITIUL_ Juewnoo0qg 


,29quny 
uTeAL Aq ‘1861 YEW ZI SPFIFPpOWMOD pejeTNssy 
SUT [puey sutearzy, FO JequNN,, gTNITIUT Juswnoog 


,zequny ufeayl Aq “{g6l YIP ZT 
peqyeiedg sufeay [eIO]L,, FTNIFIUF Juownsog 


,, Srequny 
uTeay 4q ‘1g6l “URL 1% SeFIFpomMoD pa eTNsey 


SuT[pueH suUTeA] JO JeqUNN,, a—TNqyJuy Jueunosog 


,zequny uteay Aq *‘1g6l *ueL TZ 
pezeasdg suteayl [PIO], aITNATIuT Juewunsog 


,8380) aouPUueqUTeW Tenuuy 
asel@AVy — S10}90eq7eq xOg JOH, VPTNITIUT JusuNdog 


SUP I99UT sug 
AeCMTTeY AOF TenueW, ITNITIUT Juaumnooq 


,AL0}TIII], pazo9}VOAg-uON peje }0Ig 
uo sTeuanor JJQ WUANG, VsTNAITIUT JuemNd0G 


.SPpeOrITTey I sse[TDQ azofeW_ ueoptrasmy y_AON 
voUeWAOFIag AJazesg—-uostiedwo),, a[nITWUT Jueundog 


, JUdUT Te198q 
UT JONporg Jo sseatTey Aq pesneg Aanfuy 


snotiesg 1O AVTTeIWw_ JO pzodssy,, sTNATIuyT Yuemns0g 


Sepneyd seqtoq ep sinejdeJap seT ans 
eignbue,~T ans 796] JetTauef Z]{ np jueqep opnag 


OAL19S Sepneyd saqytoq seT ans jusuNd0g 
saguue 
SotjegTurzep buto set anod ‘saqaoddei 913g JueAnod 


Ssqjuepfooe xne sgToosse xnejo 4 S3noo Sop UueTTY, 


,Peinjzoung yue]l xs19yM szUapTOoOy 
UF PSATOAUT Sie) AUST, VaTNITIUT Jusewndog 


,edh] Suyaeesg Aq uot 3nqtaqstg 
3229T{ JO JSed9IONT,, VBTNITIUT Juswumso0qg 


TeTI0ZO9SAa4UT 
TFeAei, ap ednoa3s np qaoddea np atdog 


NOT LdITadoOsad 


66T 


T86T TFAAP BZ 


T861 TFAAP LZ 


ALVG 


6€-NO 


8€-NO 


LE-NO 


9€-NO 


SooND 


VE€-NO 


€€-NO 


c€-NO 


TE-NO 


O€-NO 


62-NO 


87-NO 


Lé-NO 


9C-NO 


Sc-NO 


YC NOG 


qoaId 


O861 anod No np nessai sat 
ANS SjUSMeT[TFelep ep [eI0F SaqwmoU aT 12 CEI Us 
SjUeWeT[}Telap Sep 9guyeijue quede sapneyo saqyjoqg 
ap eaiquou eT Ans saguUOp sep JUuPeUaqQUOD JUauUNI0g 


O861 22 6261 ‘8L61 SeguUe seT JueINp seies 
SOT NO a8eti] ep seizes set suep sdjaaanovap 
sepneyo sezyoq ap eaqmou at ans juejiod juaunosog 


SeSST[ Siay[ed seT no/je xneatnor e sjuemMeTNoI 


SeT ins jueqiod oiyeuywyTeid JuswesstjAsAe ins 
Speol[Tey ueotAewy JO UOT IeTOOSSY,[ ep JusuNd0g 


npus1z 
ejyduod ap eT[FnezZ eT seae ‘ORG eQUUe,T ANnod 
UVV,1T & Fa3sewmzaz oenbeyo stunos jaodde1z np edo 
sue buf=> op apofaed aun anod ‘y/uw OE 3° OZ 

aijue 3ZuestTnpoad os sjUapyToI0e set snoj ep 33st] 


0861 eguue,T anod 


NO Rp nessei np uojuoupy -— sseg pey uoTIVeS eT 
zed gfpedxe jou aseuuoq e[ QuenbyTpuy Jueunsog 


.O861T 28284 84 soy addy 1eDQ Aq sBuppeoy 
SeT}Tpowmmog snorzssueg [TFeY NO, FTNATIU_ Juewnd0g 


oe gs 


0861 SMOTY Jeep ej3eupxoaddy 
SeTIFpommoD snoiesueg,, g[NIF UT Juewndog 


.O861 — SUTTpURH ITF FPAL 
SatITpowmog snorzesueg [FEY NO, FTINITIUT Jusemndo0q 


,, 8 gueuodmog 
Suyieeg UTeTg UT squeweAoAduy, g[NITIUT JUSeMNdIOg 


,Squeptooy Teuanor Juang 
ITV JO 3809 [BIOL — gy WEIT,, ITNIFQIUT JuswNd0q 


9 pe pus yxy 
pue peTJTPOW ‘1-G eTGeL, BTNITIUT Juewndog 


.O86T-7Z6L 
ul AQTAPAVS sasne) JUeMT}FerAag,, I[NITIUT JuewNndog 


,2e9, Aq sjueu 
-Tferzeq NO [BIOL - T[ PTGPL,, FTNITWUT Jueunsog 


,(SeuT] ueptpeuey) sexog JOH, gTNAFIUT Jueunsog 


8907208 Ig pepuemMO.eYy pue spraepur AS 
Jo s[TenueW yvVV JO SQSTT,, 9sTNAPZIuUy Juemns0q 


NOI Ld1aOsad 


86T 


T86T TAA Le 


aLVd 


€2-NO 


C7-NO 


T¢C-NO 


O¢-NO 


61-NO 


81-NO 


LI-NO 


9T-NO 


GT-NO 


7T-NO 


CT-N 


I-NO a0gtd eT ep 91-7 esed eT B UOTII9I1I0D ‘ (2) T-NO 


,siratTdnop 2e9 3WYySfeag,, seTNIFIUT eanyoorg ? -0 

so3eto qe 

SeT Juestnpoad satazepunog [eeqg ueoTAeuy Set ied 
aattqnd _oL apFng S,1esy V,, e9TNIFIUF sanyoorg I861 [T}faae /Z €-0 


0861 Ue sejzaoddez a13g nd quo ynb Ye vsasnz 
ap suued oun aed sgsneod sjueweT[Te19p — ADLO 


ne sagjueseid saguuop sat Ans saANsyJ sep 93st pf 7-910 
,sTeuranor 
ie WB8ferag peoaTyey uy FJO UaNg po eTP3yuy 
— Suyaeeg JeT{[OY JO voTIUeAeIg, BTNIFIUT JuswndoG : a0 
Souuo? OOT ep SseTwaiq—suosem sop sfT[nor 
ap JUseWeANOW NP sTQAQUOD VT JUBUAaDUOD 9197FIO » L-NO 
saQquUuOp sap guNnser ‘seuUuoz OQOT PP 
SoTW21}-SUOSeM Sep SajtInpegi sasseqTA eB UOT IeAGTA u 9-N9D 
sje [Nsel sep ask Teue 
‘sauuoj QO] eP SeTWEgIq-sUOseM Sop UOTIPAQTA es S-NO 
SesTpueyoiew op suteliq sep 
quewepued e[ Jetof;Tewe anod sufeaj sap aenbyzwueusg I861 TfAAe HZ 4-NO 
T8°7°O7@-UAS F31BO TS61 TFAAB EZ €-NO 
T861 3BOP cz MP 3ueIep 
‘soutdq T0-SuOo3eM Sep azTanoas ap sjyTaysodstp 
SOT ans sfessa,p je saydiayoel ap swuei301g I861 TfAAe ZZ I~2L9 
, paeOg 
Aqyayesg uot ej,rAodsuea]l [BUOTIEN,, PINITFIUT JoIATT i 1-0 
Te aa 
‘TI efaaed—y ‘H SII eFzaed-p ‘9 ‘II af aed-| 
‘aq ‘IT ofzaed-q ‘q SII efaaed-p 69 ‘gq suOozQIag 
:Soapuemmodve1 sonbyjzead sep ye sowizouU 
sep [enuey (¢) 3e@ Souza TO-suosem set anod 
SOWION (Z) T9861 anod yVyY,T ep eouepuodssii0s; 
ep seTZei sep uotjeiedo,p Tenueq (1) sTenuem cT 7 Z-NO 
GZ neeTqel : (4) I-NO 
T neoTqeL A (®@)1T-NO 
[fea aed sosnaissuep sastpueyoieu soap 
Jaodsueiz} eT ans juejziod yea oenby{qnd aouetpne,T 
JUBINP FOLO ne egjuesegid NO np uozazsodaqd 1861 TFAAP TZ I-NO 
NOT LdIaOSaa aLVd aodId 


(lem Onate qe basdevcer (ou; 


ne eet eee ee 


(¢ rey +2 +e. oF 
7 - i Teh 
nf et £1asza/ 


Ejscsy Hees 


WauERE iL 


¥ 


(uo}tjejuesead ep eipao aed) 


AQN’ AV SHALNASHYd SHOAId SAAC ALSIT 


II YXHNNV 


Prima: pases ‘VONTS 
CMU pees oe 59 \ GeO | UA Jo. adiq 

7 ; a. ep ae 

_ bie. jpn 10s S34 2 >ney ,, PSieyl oar vIcves 

= 7 


. > 


> P bes ; =)? oe 
a UOp O50) *“IRE1 ws iA > SSS ee SSC i te - Tis 
ow — 

Paweecewess, 666 {24> er & - 


? rR ~~ @ tev oe 


é s wen?! 
- sa 
"= 
Son To PAG 
Linea : : : F 
grtucet sens’ youEc 7 me qs 


a 

ree GEYGECS Siro Staci prntc’ yersrces oc 53 e 
SpuyAcz >) | | 

Suactarh ny ive ; bioest eo ene 

ad 7 " ‘ Ld Ps ; _ » « 
evat+el-. ve" 

i AUsaNe CAN prey a —— 4 

Ty core peparqesc’ CeLx p<’ rorielngs 

BReVSAE Teste eg ON e 

ee a eekeres Mee eetiovu’ eh 

Ayeeu-Bigelgqess we Gi cvire ‘ 


cet cr" agetogs..c 7 (6taer 
v i iad rll "mune Lay Puts eeege os, ogo 


re; z9% : Ves (o> ¥E 


ow OBE 


sonbtwutyo sqtTnpoad 
ep sjJuPoTAqes 
Sop ‘ued -o0ssy 


sonbtufyos sjzy~npoad 
ep sjueotaqes 

Sop ‘ued -s0ssy 
S2UI39ITO-suosem 

ep sestadsaquy 
SouUIaTO-suo3sem 


op sestadsirquy 


S8UI9} Fo-suosem 
ep sestadsizquy 


Wvd aladdv 


Qdd0y ‘senbTmouoje 
soaitejjy ‘ansqoe1Tg 


OddoVv ‘ueptTseig 


"OUT XLND “JUepPTseag 
‘pal 10:0l1g 
‘suosem sep uotstTatg ‘Te1gUes 


AnsjoeATp je JuepTsead-aoty 


°09 3e9 
yueyl uotugq ‘juaptsead—ooT, 


NOTLVdN990 


=6 E 


qqT5) uoreuen) weyeiyn 


Aesuelesg [Ta01eW—ueoer 


eTOD plTeu0cy 


STTIW UOpsz0g 


sdt{ttud °V [1leg 


NIOWSE 


°09 APMTTREY 
[eaquag ewosty 


do 
do 


dO 


dO 


do 
°09 


peor, fey uzazseM 
pue yT[OJION 


NO 


NO 


NO 
NO 


NO 


BIASKCTV,P 
gouftaoid eT 
ap JuswaUTeANOD 


eI29QTV.P 
aouTtAoid eT 


ap JUIsWeULVAN OH 


uTezFpTodorj9u 
ojUOIO] np 
ga; Tedjpotuny 
ufeqzpTodoisj9u 
o}UOIO] np 


Q3}Tedpyopuny 


UVd F1addV 


°o9 APMTFeY [eAueD eUOsTY 
Sagiaajz ato, SjuepTsgad-aoyy 


dQ ‘egitej 
aton ‘Tedfoutad arzansouey 


dD) ‘suofjeiredo 
sap siquag ‘ins .9e1TgG 


do 
‘sqaodsueij sep jyoyo us Juesy 


dQ ‘uatoTueoveu-joyg 


dO 
‘uaToTueoeuw-jayo np que IsTssy 


°OD peoraTTey usz3zseM 


pue yTOJION ‘xneirzsasuep 
xNeTIezeU sep iInesTArodng 


SpeOorTTey uPoTiewy Jo 
uofzepToossy ‘ uaeptTsegid—sd9TA 


ND SoeapeTAoAIss 
qa gsfaojowm TeraazeW ‘FeyO 


NO ‘uepoFuesgu-—jJoyH 


NO 
‘suotjeiadg ‘queptsgid—a9TA 


ND ‘3a0dsuel13 


ap seotAias sep jyeyo 


BI19q TV 
Sseo0y ‘ayoreyoei ap quesy 


PIT 
yoieessey uooeaeszy ‘jUuapTseid 


*dioj yoaresey CVSNOD 
‘sammeasoad sop ane. .e1TG 


oqUOoIO], 
ap eTTfA ‘sazaetduod ep jJeyD 


NOTLVdNO00 


26 


AORTA upaTy Aoptueys 


pesyeio0on samer youuey 


uoqudeg WETTTIM Taeg 


STppey uojzl[Tuey sewer 


xOq uyor 


AaTIAeg STTEM 231005 


diaeusg urAieR preuoy 
‘ag ‘syaaey *¢ WETTTIM 


FUBIZTW “H 103°TA 


Jezemapue, 39310e5 
uuey °-y uYyor 


AayoweT_ °T selsnog 


azore_ ueor Auuog 


yzs0sJspy BuFpTetaA uyor 


aTzzqeW °A preuog 


Jesuog piPuseg 


NIOWJL 


OVaL-W 


OVUL-W 


OVaL-N 


OVaL-W 


OVAL-W 
OVaL-W 


esnesstsstW 
oP PTTFA 


OVUL-N 


*paT Sefaqysnpuy dd 


oTaejug jo 
SeATIersdo-o9 
ped Ful) 


‘oul SepeUey 9/C/6 


°out OLI0 


sonbtTjueqTie 
saouTtaoid 

sep sji10dsuei3 
Sep uotTsstmmo) 


a3n ATAsuy 
AeZTTTIAe84q 
ue yt peur) 


24NIPAsSUI 


A9ZTTFI194 
uefpeuey) 


Vd AGddV 


eTZOTOTG 
ap s9laToos sep suUEeTpeuPD 
uot edrspey ‘APT TTesuogp 


YAO Op vaAFsrzsatug 
‘azTuTyo op qutofpe anassajoig 


atTydersouergoo, p 

3@ eFZoTO10aIagU ap 

auuatpeued aqzEeToos ‘jueptsesig 
ufeqtTTodoijam 

ORUOIOL Np uofAe[NIATO eT ap 


29 @TATOA PT op axitessftumo) 


OVUL-W 
‘aafteqgaoes Jo JuepTsegad-aoqt, 


QVUL-W ‘}UeptTsgiad—aoTtaA 


BB8NesSTSSTW ep eTTTA SoaitepW 


yYAOK 3seq,p 
SaTpusouyt sep adfAresg ‘Feu 


“pal Sefaysnpuy go 
*‘sqaodsueay ‘ansjoe1Tg 
of=aequg jo 

SoATIetedo-opj paqtug ‘queasy 
Ana UsAUT Jo WedOAY 

*oUL sot AATeQuUeNhH ‘SAeTTTesuo0g 
sonby quel ze 


saoutAoid sap sqziodsuez3 
sop uotsstwmoy ‘juesy 


prueuedy) 
*‘sqzaodsueiq sap iansqoe1Tg 


Idd 
‘uot3sa3 eT ap ansazoelITg 


NOT LVdN900 


SOTTIM ‘dA J1eqoy 


ANYIIVOW PABYOTY UTTTOD 


prey Aq3tq paempy uyor 


sseQ [Tenues 


33095 iJapuexeTy 


pueaueg Ariey 

UOTTTB@0°W TezeyH 

JWOOFADY °y 3231095 

siahky °g preuog 

UFIFOT WETTLTIM AIFASPSAT 


Slsquaioy [SeeydTW 


pueTeaoms Aire) 


uosyoTg °S 3Tea9 


qewp yuUUsy 


uMOIg somer 


NIOWAL 


ea 3NITIAsUI 
JOZTTTI404 
ueTpeue) 


"OUI ‘I-I-9 


PEI I NIG loll Naor 


"Ul I-I-O 


2oUl I-19 


‘OUI T-I-9 


epeuey jo 
uoTJeTOOSSYW TROD 


* UI 
epeuep) Tred VIA 


* OUT 
epeue) Tred VIA 


‘DUT 
epeue) TFeu VIA 


suey peues 
SiafFanqjorejnueu 


Sop uot Iepoossy 


suet peueo 
SilatTanqoejnueuw 
sep uot eyfoossy 


suet peueo 
S$lezTanjoejnueu 
Sep uof eToossy 


suo peueo 
Sletanzoejnuew 
sep uotzepToossy 


° UT 
unmmod ua sieyod 

ep sineqjeiado 
Sap ‘ued *o0ssy 


UVd ATAddV 


“P31 OoUTMOD SuOTINqTAAsTp 
2p <dTAISS Np Aaneajos<1aIg 


‘oul J-I-0 ‘sjTso[dxq 
‘sayoiayoed sap inaqoe1Iq 


SyY10M uojRquey J-T[-5 
a}}yanoes eT ap Ane} .eITG 


*oUl J-I-9 ‘[e}zoAewMO0D Ao 
enbyuyove3 JuseweddoTeaap 
ep V<dTAIVS ‘AnsjIeITG 


‘OUI T-I-9 ‘Jueptsgad—oot, 


*OUl J-I-9) ‘S‘etTuseduos 
BI ap OfsJeAQ Np ansq_o.eITG 


epeueg jo 
uot eToossy T[eoOD ‘j4UepTsaiag 
‘oul epeuey [Tey VIA ‘Juesy 


“our epeuey TFeY VIA 
‘suotjeriedg ‘juaprsaad-aoty, 


‘OUT BpeueD TTeY VIA ‘gyo1eU 
ua osTQ ‘ UepTsead—aot, 


OW ‘S3aodsuelz3 sap 
Teuoyzeu azTMoD ‘JueptTseig 


QOWV ‘S3a0dsuelzq 
Sep vdTAIeS fans} .eITG 


OWVY ‘Ss a0odsueizy 
sap a3};WOD Np siquey 


OWV 


*emMeI10,P Teuuosiaed np siquey 


9000V ‘juesy 


NOTLVdfl000 


O6T 


AV[Si933yQ uses 
AauOoTeg uploouty] Tosaq 
ASFA pzemoy ydTey 
TTe4tang upjAeW Areqoy 
paemM aouReA paeyoTy 
seqMey uyor 

eseg sewouy JeurRey 
ayoruey [neg 

ueUSIOH UOpTy 9oAIg 


TTeqdmen yI71e9 


TIF82e9 yore 


aoThel paeuisg Asupoy 


apemM W1V 


voTTFa uyor 


etoley 
JieqTy pueway udesor 


NIOWAL 


‘QUE unwuoD ua 
sieyuo ap sanazeigdo 
sep ues *20Ssy 


szatded qa saqed 
ep sanajonpoad 
sep -ued *os0Ssy 


saofded qa seqgd 
ap sainezonpoad 
sop ‘ued *o0ssy 


saatded qa saqed 
ep sine.onpoad 
sop ‘ues *o0Ssy 


saetded ja sajed 
ep sane jonpoid 
sep -ued *oossy 


sazotded qa sajed 


ap sanejonpoad 
sep -ueod *-o0Ssy 


“QUT WeyooidIN 


*DUI WeyoorzIN 


[etaasnput 
OFyerz np 
auUSTpeUueD eNnsTyT 


*“p3T epeueo 
JO [eoyWeUD Mog 


“PAT epeuey 
JO [eo;WeaY) Mog 


*praT epeuep 
JO [eoOTmMaUD Mog 


*Pal epeuep 
JO [Teo;WayD Mog 


sonbtwtyo sqyy~npoad 


ep sjuPoTAqeys 
Sep ‘ued *o0Sssy 


UVd aTaddv 


(900DV) °UF uNMMOD UA 
sieyo ep sainajeigdo sep 
‘uBd -o0ssy ‘jUepPTssiIg 


°P31 (B34eqTY) ST3ey *IS 
*‘sqaodsueij sop ineq,v.e1ATG 


epeue) np azetded ap 
aTeuotAeusequy seTusedwuog) 
‘otzyerlq np anaqoeaqg 


“p31 epeueg jo 


yreTO-ATAcquyy ‘xneyi19 ew 
sep eToaquog ‘1insq.eI1TG 


“PIT FOQWTL °O°d 
*sqiaodsuei} sep anej,oeATG 


dddov ‘UOTINGTIISTp 
qe sqaodsueay ‘aneqoeitg 


‘JUL WeydoOI IN 
fanbtuyoe} aneqoeITq 


‘QUT Weys0IWTN ‘atusedmos 
BI ap seopfarss ‘ainszoe1TG 


ILOI ‘TerzgUes ansaqjoeATG 


did §qUSsMSUUOATAUS,T 
ans 937W0D Np yoepTsyid 


*pAT Bpeuey Jo TeoFMsyO 

mog ‘sanbyuysez sadtAres 
‘uOTINGTAISTP ST ap AnsQ.eI1TG 
“p31 epeuey Jo [eoTWeYUD Mog 


‘[efaysnput e8esn,p senbyupyo 
Ss}tnpoad sap aodtaArssg ‘anaqoeAtg 


e Pll 
epeueg jO [TeoFWeYyD Mog ‘suosem 
ap o1zed np uotysey ‘fanaqoe1Tg 


OddoV ‘uUeptsead np jueystTssy 


NOTLVdNd00 


68T 


UOSTTM seme aouaIMeT 


ayreq PAOFTIM uyor 


STAIIOW PpToleyH sewer 


wToystup iordeyn uety 


HWE YITJFTIN sower 


aeysuedg ydesor sewouy 


puowey] uorisue) pTeuog 


punjteyzefg pal 


anseloy sewoul 


Sunox uptAAeW yAouusy 


uosuyor 1eyeIITYM pTeuocy 


9poog yueAYy snupTsey 


Bunox uossy eW pPTAeg 


Jypuueg AoY 349qTIM 


NIOWAL 


a (bez ocqce qe cumherarice) 
fieie Get LeWiMs ShbEMOnG ¢ f. ViDlerce 
Viaeke 7 


2 


(uofjnaedwod ep eipiso sed) 


SONAICNV, T Y SQGNHLNA SNIOWYL SAC ALSIT 


T OXdNNV 


os et 200 eyyriti 
> Ress 2; oeesii- : . 5 
Seapei2, wane © — 
a. °e6 Ro * oe i mi 
it se ioe ry 

—s ona) 26 yomy as » ae = 
: {R028 a © wh : r 


Pe ee 
Bieta. om «i: 
: ied i ee r 
Sea CuYy> S26P 
c Ot aivataer,@ «4 
a - 2 ay . a Vd : 
- in ath: a 
, } 
a rh ayepiycsan ve 
7 aa i | 
Y a _ ' abe ihc : a : " } =" 
a oe -xonrtarsa: (7 eel aa | 
a Peli) MRE coy - . 
eaves os = tgs a3 “ " ; : 


pete er iMPssa PT SH]S Qs 
Wa, mai Tv (et Pe e Tas Bite ; P cr P 


ae eT 
9a 
ee ; 
“Fea guiccupess: 
SUS" Qt 1% Age: 
Cxeser ae qu gece ce, bho: 
e 4 a1 1 
“we TRE(OR GH, Qeeectenre Gs prgcad aa 
7 Shen’ , eth, 4x ae le 
ocala - 


i - -\@@u x ® ~ 
5 : ey 7 i co4 Pu 1a 


*suodfojTo 

ep sednoiz sat Jo sjqueotaqejy sat ‘sinassqtuanoj sat ‘sanoves ap sadtnba 

SeT ‘sainooes ep xneyouTAoad saustuesio sat ‘epeueg sjiodsueayl ep epeue) 

gouezIN,p SUPTg BOTAAeS VT DdAe SaquaUeMIed SUOSTRET[ Sap ATUaJaaAqUAa A 

UOTFIeOFUNMMIOD ap SaUST[ SeANeT[ Tow op AT[qeqe JuUuEeTeAAep AeJ ap suyweyo saq 
*e@ouedin oun Eg ssuodai suUN,p sAOT uoTS|gYyoD ap snq{d jTe K LE, nb oneieer 


Qouaesin oun e aesuoday 
*Slequeilioy -W aed gsfuodead ufe1zj} at ans 
g7UOM ANYVJI9IVp Np UOTIeOTF FAVA eT Yo Sasueayg a3Bnl€ aT YTepuewwoosr at smM0D 


“sepneyo sejjoq ap Sinajoejep ep uot eT TeISUT,][ |apueMModeA e& en8TT eT 


Sapneyd seqjog ap sine 0ejaq 


Csr 


*sonbsTi sep Juemwesstoisoe un 
zed jJsuyte ‘jo suyzeaj ep saiquou np uof JejJuewsne oun aed JTeAryNpeaq as suTerj 
sep ANensuo,T e[ ep uozIoNper eT onb sTae,p ATeIe vIFAnoas op en8tT] eT 


SuUpTelq Sep anensuoy 


‘assed fnb uteiq un ans sy{Tewoue oun JUsz.aeIEp ST]T,s sazejy onb 

sud{ojfToO xne AfFeaonbtpuy |;nb of{Tqnd pueas ne guy sep semumerZoid un AasestTAus 

Jssne yney TI ‘*supei} sap uopToedsuy,p Je ueTJe1jUe,p seAeTY xneeATU 

ap eTeTpaougzad aouejiodwy,{[ aeteddez anezt anod sgMhoTdwe sap uopT IewI0; 

ap 32 uoTAeonpe,p ‘uoTIeaATIOW op sesueqUT sumeaAsord UN,p siANsO Us aSTW eT 

apueMMO.e eNST] el] ‘+‘snuajerjue Juewejzenbgpe Juetos xnep set anb uoziytpuos 

eB ‘xneeTNnoi eg squeMeTNoI set anb sans |-ssne quOos sessty siet{ed set oanb 
eTques [} ‘s3}ey set, uotes ‘enb apyfetd e epeuRD Np giTanogs ep ensTy eT 


xNneeTNOL eB SIUONETNOY 


°HOLQ eT aed sagtadoadde ssasnf sajuejstTxe suozz}ypuod set aed apsaa 

2132 ITOp suTeaz sap assaqytaA eT ‘soqtejaed Juatos sinjonajseijuy,[ Joe suyerz 

Sep uct zejpPotTdxe,{ SuoyzAoedsuy,{[ ‘uetzerzjue,[ ans quejaod samiou sat eanb 

ao Bp,nbsne¢ -+saouanbgsuod se{T jueweTqeqoid yuores sasneyigs sn{d ‘juepyoor 

un JuetTAans aenbsio—T ofA eAAaTNOA ufeiaz un sn{g *sesseqy~A sepueas sat anod 

segsTxe sew10U Sep UOTaS enusjzetjUe 4Se s_IIey VSTOA BT TS sezINp_gl sessaqya 
eB soweTqoid op zasod sed quezeiAep eu senbfuowzey suozJe[T Toso sey 


SUTBIQ Sop SeSSOITA 


*uoTReoTJFAsne ap soueuuopijzg,T[ 

ap uot eoTTdde,[ eB SaToosse synod sap suoTIeMT Ise sep sATJoedsiod 

@INeT [Feu euN AfFOAe,p JueTeaqjzeused sjeqR[NseA Set Je seazytejJgQuOW saine[eA 

sep aenbt{dde yy~eaanod uo ‘uoSey 33300 aq “SasnersZuep sesTpueYyoieM op 

sjuemesieAap ep guUOp saqwou un anod jTeane & [}T,nb seinsseTq ep 32 S_ogP ep 

aAquOU eT AeWTISe,p Ayeres ‘UOT ANTOS suTejziedD ouN eB edBAZ S_gITAs sdinsseTq 

ap 32 sgvap ep sAaqwou oT JeUu;MeXe P aySTSuOD tnb ae[Teo anb vsaqne ‘aeyooidde,p 

apouzew sane, [few sun, nb QuaemTqJues aT AyeAe ansyzT eT ‘quepuedsag ‘*saegqdso0e 

ze anbyZo0T aTZSoTopoyjzeM ouN ans gseq ATeI_ Seuraz}~O-suOseM ap saiteqeatadoad 
seT aed gquesgad soz ydqTequendy ep jaoddei at ‘ansTY] ef, uoTes 


SsaTepoIos suoytssnoiseday 


*suoyysenb op eiquou ufzejize. uN ANS soAyTejUeMMOD Sep Zf1vg B Je uof zeorszzasne 
ap aodUeTpNe,[ ep SaITATIOR Sey, FATNS JuoeMeRToIIg eB VITANIES ap eNsTT 
Be] <epeue) ne segatid je softtqnd sjyoipuse sep suep jUueTT Pears sauuosied 
SeT $se3noq ep aques eT Ye uoz_oeR0Id eT Sg9ITANSES eT ASAOT [QUE BE SegUTISEeP 
seinpgv0id qe sapoyjyem seT Jueeseanoous us jo JueSSTTqeig us ‘queanoiy 
ue sajgtadoad xne seZewmop sat 4e seinsseTq set *‘sgogp SeT ewMOD seTqeIytAg 
SjUawWaUgA, SeT eitNpea op Tedytourad j1r,vefqo anod e tnb s72eAONT uou 4nqG 

eB ‘[ejUeMaUASANOZ uOoU sUSTURSIO UN jse epeUeD NP gITANdYsS ep eNnsyz] eT 


epeuey) Np vyyanoes ap ensty ¢-<CT 
-sanbywouovg sazTTeega Je g7ANogs 


aiqua e[qeuuostes eaqtT}Nbe un ay[qeye FerASp JueMeTse1 un suep quewesueyo 


viva 


qnol °saqnol set siaA sasneiesuep sesTpurPyoiew sep IFJe1 NP eTTEeYyog 
apueis e UOTIeTAgp oUN jTeTSsUTerjUS tTnb uetTd 3noq eg vasoddo ATeqea eqojzpueW 
ap aouzAoad eT *gzyoRdeO ep SazUTeAUOD XNe ONp SeATeTACAISZ SeopAras sep 
uoTIeIOFIaIEp euUN Ja soTAIeS suUgW eT aAnod suyeI] ep siqwou np uot eQUSWsNe 
sun ‘320dsueiq ap SJT1e] sep uofJequeMsne ouN ‘saqNno1 Sat sieA sesnsissuep 
SasTpueyoiew sep OT Jel] Np JueWeUINOJEp uN JSeuyeAjUS JTeArinod s8ueiy 
SUOTIJEPURWMODEA Sep sAANSO US eSsTW eT enb ATez eT zed gdnooogid AtTestp es 
[I eTTenbe,T suep 2133eT aun uOoTSSsTWWOD eT FL efoaue eB Seqo TUuBeW ap souTAoad 


= 


eT ap szaodsueal sap 3@ eFAFOA PT ep sAISsTUTW *pzeyoIO *M PTeUCT “WH 
i a 
eqojyTUueW ep aoutAoid eT ap Sjiodsuriyl sep Je eTAFOA BT OP 2AISTUTH 4-CT 


euoy eoT{[dde ue estm op satoanod 

Sep UOTSTAGI BT Jo UTeA} UN sUep SOSNseiesuep SesTpurydIeU Sep JUeWeoeTdUS, T 
Ja nudsjzuod aT quefTsTquepuy oenbyJewzo0jJuyT no eTq}FSFT Vs3SezfTuew un,p g2Fsseogu 
BT ‘agitej eTOA ap Yo [Tel ep eaegt ew use sewioU sep ye UOoFIoedsUT,p sepoyigU 
Sep UOTSTAGA BT ‘qUETAaITAI,p SeTOA seT Ans sgoeTd suodem sap 93398338 ,Pp 
apotaed eT qo a8erzadei aT ‘aaquou aT JueTQAUOD sjUsMeTZeI1 ep uot ydope,T 
‘a8ejanbT32,p e1agTIeU Use SjJUaWeTSegI sap uoTSsTAgI eT ‘(efap JueTeIsTxe 

sawiou saT{e} ep enb sed yyfeaes ou ednoig od anb eTques [}) sesneiesuep 
sosTpueyorew ap jaodsueiq ne sguyzsep suosem sap Wat Ie1R,Ue,T Je UOTJONAWSUOD 
eT anod sewsou ep uofzeottdde,{, ‘uotjJewr0F ep oeteTIeW use SjUsMEeTZ91 sop 
UOTSTAQI PT SaSSeqTA Op SezTWTT Sep uoTsTaga eT ‘sesnoieduep ses} pueyoieu 
sao ep yszodsueij of anod saazeTAOIIey SAOPpTAioOdD ep JuseMesst{qei9,T 

amod fe[ed BP YUSMBATJeTOEI SeITeJ 97g JZUO sUOTJepueMMODeI sauUTtejI99 
*sasTpueyoiem op eazues ad anod sast{tT In jJaodsueiq ep saepow set sno} suep 
Q3;Tanoes anejyoejy np apednooogad es aT[Te,nb aenbaewei yey e UuoTIeTOOSSY, J 
*sasnerzesuep sesTpueyoiew ep qaodsueiz} eT Ans sjUueMeTse1 sAaneT{TTeu 

ap [elepeay JUsweursANOS v{tT aed uoTINodEexe e aSsfTU PT B Jo JUSWeSstT{qeI9,T 


= 


e tndde uos 3feuUuOp uoTIeTOOSSy,[ ‘uot ITSOdep 33300 sueg 


*eSNessTssfW op 
QATeTAOIIey WWaepTooe,[ ans ajzanbue,T e sequesgad AfeAe aT{Te,nb uorzyTsodap eT 


ep eunsei un qutof e eTTa feiqqeT es WY °eSueizyg suoTIepueMMODeI selgtTueaad 
STO1} Sep e1ANe0 ue estw eT e fTndde uos guUOp e uoTIeToOossy 23399 


-Q0UaTpNe,T e& Seaquesead oell-W ep suofTiysodaep set gAndde e adnoizg a9 
SuoT eToOssy Jekedezey pue JUSpysey JO UoTIeAepezuog 7-CT 
*@1ANVO Use SdSTW JuSetMeptTdel Juatos asueiy suoTJepuewMODeI sateTUeid stoi} 


sat onb yTepuewep je UOTTTeQ°ON eaTew of aed ostad uot qysod e{T 3AteAndde of{Te 
TenbetT suep xeTea} un 9zTWOD ne AfueATed Tey eS UORTTWeY OP STTTA eT 


UOITTWEH OP PTTFA I-ST 


*(SainejtTpedxs sap uoyp epToOOSse,{[ ep qe sanaqtTpedxs sap sseustoway 

Np gunsel as—T suep SNOUT 92a JUO SAdONporg zeaUuM SATIeAaedO-OD uUueTpeue|D 

sop xneo ‘aTdwexe ied) ufoseq ne sawnsaz aja efap quo suoyzjyTsodap sauteqaed 
SsUuBP ShUe@qUOD selTeqUeMMOD saq ‘aoUetpne,T e naedwoo sed quo,u ynb 

soy zied sop aed S‘uozieotyzasn€ op avoueuuopio,{[ ep 23;ns eT e ‘uoTss;mMoD 


> 


BT B Segjuesegid 92a Quo seqtTAdsa suofT3tTsodap ep aiquou utTeji90 up 


INVAVEVdNV SHYWNSHA NON SHLIYOY SNOILISOdyad O-GT 


eae 


oye Tame pee oy te robe | 
ieee 0 GECOMLUNTHE 47 chr wate) 
-srpacfitoe Sag fOn7s “er pais 
scprr) Sy “wyy per 

r SFOs iewres. Sia )s 
naan oo a 


es : es 7 

= aoa &>. @| 7 

re: nt; Pye s eer i 

dice $heeabonceut 968 £9ts2P0i 

B62 JS CCGICsuee WOLCGzZe 60 ¥) Petts 

i SURee Te GeAvcameEr (6 weLsargrt 

a ey (S66 GQechorenees’ Suva trow = re « 

ang ry B..700 468 comrors-ccammdsis 4 ; , 
gaa Rll BOOCA TOME  Bjpes da, GH © 


ie ovr 


, 


ce g? ce ai 

tear os. 

atta 

: : 1959 ij Be 
Dgcye Cyisge AYP ane) font 
oe ri jmeenenccn ss —) oo 


. _- Cee : —. , $7 eo at 
. eeye ys) i: =) ee¥ Pairs 
a 39> 0 


1 


? 
a S| Lee ; 
f a \ : — =, 7 7 Ug vy 5 i e) ¢ 4 
can mA “a , o- . 
=) (eR I=T4 2 ¥6 ibs Sor: -< = 
i Tae (CS ath ot! 22n85..27; 
s€ SOLES E0S....4ier Wer. | is @ &: 


pale 5a : } roe aye 


"Perey apes © Bogetes slns-e ages 
FASS SPlteewie"-  e.KIATT Pea 
ed ee eT 


4 fe Pp. ow 7 


°*q uoyjenqTS eT op uoTjeofTdde,T 

eaetndde e.1eq{TY,1T ep WUeWeUureANOS oT 6 ,PATeFAOAAeZ g9IFANO_S sp souiz3} 

ua aTqeqdeooe e8ueyoel ap uot 3nTos sun yso ,q OFAeugVS, eT onb esnf aaz 

ap uTwayo aed sqzaodsueiq sep 937W0D eT FS Je SUOTSNTOUOD sed UOTaIg ‘AezINOA 

DFJeA} ST SADA sAFeTAOAIAT OT Jel Np Jueweuinojep op sewre} us suoTssnodisda1 

@p sufow aT Afeane uof zeoT{dde uos ‘ougm oq ,,*senbyzwou0sg semis} 

ua eTqeuuosytea snq{td e[ asueyoed ep UOTINTOS eT SIISQGTY,[T ep JUeWsUISsANOS 

aT anod a13Q9 eTques, saTeTogds sesneiesuep sasftpueyoiew sep jJueqarodsue1} 
suoseM ap eTetogds uoftyewioy eT ans juejiod NO Np q uoTIenIZYIs eT 


asueyoed ap SsUuOoTINTOS ¢-HT 


*sasneresuep sestpueyoiew sap queqiodsueij senbiowei-suotueod sep 

no Spano[T suofzwMed sep DdeAe eAeqTY Ue STejiow squepyzooe c¢ no eB A TT ‘OS6T 

2 8/61 8d ‘“Sesharasuep sestTpueyoiewW ap JusMesieAgp eT gsneo e senbiowe1 

-SUOTWRD Op SqUeptTo0eR sad ap siat} uN uoATAUUS fsaesnaisesuep SesTpueyoieM sep 

juetejyiodsueisq sjuaptooe sao suep senbiowei-suotTued sap OQT °d [1 38 SpaznoTt 
suoTued sep ool °d g uorataue,nb Tssne Jueteijuow senbyystzeqs say 


0Z~ CT LT dod 1p 3° NO Np suTfeal 
66 68 ZS sonbiowei-suotuey) 
SOT 96 Cry SpanoTtT suoTwed 
O86 6L6T SL6I 


VLESaTV NX SLNACTOOV Sad aVd SASNVO Seoyd 


c-7T AVATAVI 


°Z-v1T neeTqeq at aiqjuow eT ommod ‘sarTeTAOAIsZ SJUepTIoe 

set enb sjiow op snqtd sfoz buzTo uoaztAuse asned quo senbiowei-suofued ap 

SJUePTIOe Sat oe SpaANOT suoTwed ap sjUapytooe sazT SeqAeqTy UY *eTNoOTY_A uN,p 

sn{d asned ue juatejjam senbiowei-suoTues ap squapzooe sap oo I °d c/ uoataus 

q2 eTNoTYsA un,p sn{d ssned use queteqzjow ejAeqTy ue sguue enbeyo Juestnpoad 
9s rnb spino—T suoywed ap sjuaptooe sap ool °d og ‘seseusfowa sat uotas 


*Fo-xnoo e onbyt{Tdde,s onbiewe1 

sugm eT aonb azasnbypuy eB J}yeapusey spanoT suoyWwed sat ans sanbyyAsT Aes Sat o.eAe 
SPpNIFTFWTS eT ,,°e3[NseaI ue sgoep un,nb atqeqoad onb snqtd Asa TT ‘aenbiowe1 
-uoTWwed un dseAe AyTNpoid os jueptooe un,nbsaot anb sijuow, SeqAeqTy,1I ep seaTtp 


TSE 


xne ‘F299 ‘O01 °d gfy eB 7‘¢ ap quessed ‘aquew3ne sauted @ © Spanot suotues 
Sap eT[Teo enb sioTe epofiaed 333905 Jueanp go [ -d /‘] & eaganewap 4sa sanbaomel 
-SUOFURD Sep esneo Us JUBIJOW Sisf~ No sjuspyfooe sat snoz ap uofzaodoad ef 
"O861T EF 8Z61 2P OOT *4 9°6T B OOT *4 Z‘OT 2p eassed 4sa sanbiowei—suotues 
Sep NO SpanoT suoyued sep asned Ue JUueJOM STajjOW sjUapTooe,p uot aodoad 
ey ‘epofigd ougm e[ anod (9/ & cy ap) ool °-d zz ap senbiowe3z—-suotues 
Sep IeAP KNB. Je apotied 933309 Jueinp (EOI B OE eP) OOT -d €y7Z ep eg zuewsne 
queTeAe SpinoT suoyueo sap ied sgsned sj[eziow sjuepfo0e sat anb 4yTeajuoM 
enAesl BT “sSesneiesuep sesTpueyoieu sep juejiodsueajl suoftMed sat ja Spanot 
suoyues sat ‘senbiowei-suoyued set ins stfu 939 JUeAe QUaD0e,T ‘aaquasaad 
272 © 0861 & 8L6T PP FIAEQTY Ue SABTINOA SjuapTooe sap onnasi sug 


@TgTINoA V3TANVIg = 7Z-HT 


*SaqNnol SeT SlvA Jez ap suyWwayd sep sguaNojap 

osSTpueyorew o1jNe a3n02 No sasneiesuep sesTpueyoieu sayz azaqaodsuez3 

inod sgsf{}fIN JuswetTqeqoid juefTeres ‘spino,T suoyweo seat ‘aanseu aiputow 
aun suep je ‘senbiowei-suofues sey ‘ejieqTy,[ ap sufowad set uotasg 


*sTUn-SqeIg xne gUTISsap OTjeI3 

Np JeF Nor Arodsuejz eT sisvA QueWeuANoJEp np sn{d uou Jo Aynpea aateqpAoIrey 
eoFAIES uN,p URI [NSeI SsjTze} xne eTqenqtiz3ze |In{Tao anb aaqne .1aocdsue\dq} 

ep epow op jJusMasuUeYD Np Tu ‘suOoSeEM sap UoTIeOTJTpow eT eB Ya suOoSeM sap 
BIINpar UOTIESTTTIN,[ & SgTIo0sse synod sap ezdmod nuaq sed e,u uQ *samTisa 


-Snos 939 JUeTeAe jiodsue1} ep apow ep JusmazueYyd a—T ans suoTssnoJedei sat qe 
$3909 set enb gnbytput juewenbyTyzpoeds e eqraqty,{[ ‘eseusftowaq uos sueg 


Z 10 G 
9 Z‘0 9 
€Z vp q 
Cy 6‘T V 
(suOTTT}m@) (SuOTTI}@) 
SoTNITYeA-seaT TIN Seqinod sauuoy, OFIBUZIS 


SaSNdYaONVG SASTANVHOUVW AC UAILNOU OLAVUL Nd NOILVINaNONAV 


I-71 NVATEVL 


*ZaTINoA AZAodsuez} eT Ans NO Np suoTtzenjITs 
SeSISATP Sep suotTssnoiedadi sap saqUPATNS suOoT}eMTISe SaT nuajzqoO e eIIeqTy,T 
ap uptows, eT ‘O86I 2p SogUUOpP SeT Ans JueSeq os Uq ,*enbTUuUeITAg—eTqMOTOD 
BI Op aANat~AVIUT,[ ep Je uemayudzZeyses eT ap SeRASQTY,T eP UOTIIeATp ua 
qnojains, ‘sjzanod sanooied sap ans sinatiajUyT sjuaweanow set JusmeTedtoutyad 
3PTejazoasJse asuguougyd od enb enbypuyt sshTeue,] cAeT nora OTJelzq np aryzoad ne 
SAFETAOAASZ JTAeq np ozue_ZsodwT uotynutuTp sun aed Ausewmaetqeqoad ATeaypnperq 
eS S[SUUOTITppe szytazeq op uot3eoT{dde,{ enb asnf e uo £3399 9Ajne un,g 


°° Seapvessaogu 

Sj}npoid sap ndwoirzequtTuy JuemeuuotsfTAoiadde un juesstqueies inst 

‘soTqety snitd jzaodsueij ep xnessei sap oseae aZuryoed ap JUueMaUUOTSTAOAdde, p 
Sa0INOS Sep WWeYyoAsyoe1 sisB8uerje SAanajayoe sat Jed ‘ajueueuted 

uodsej op sed jsa,u 90 Fs Sawxe, BUOT B aTUIS2 JTeAVS sgydIeW ses Si1aA 


anajeqjiodxe,p 21377 B Bpeueg np sseuyt,], seaPToep B eIIeqTY,T ‘eur7e] Janod 


> 


O8T 


e,nb quezenbyt{dde,s ou gzfoeded op soquyeiquod Set FS eugW ‘stoTdue sep a 
sojueA sap neavafu ne sajied sep quenbgsuod aed qfeane A TI °saqzodsueaq sed 
juateies ou sqynpoad set ‘3Qg3nTd Sxnefpuow sgy.1eM SeT ANS [eT JueAANDUOD uOU 

sqy~npoad sad ep xyad aT JueTeapuet uoytjejiodxe,p synod sat avd ‘saqnoi sap 
qqTyoad ne iajy ap suyWaYyd sop uopueRqe,,T ins saouenbgsuos ap ned jJuaweTqeqoad 
quetTeine 93},oeded op sajuTeajzuod sat oenb a8nf e aoufaoad ef 


‘NO np qd 32 9 soOftaeugdS Sap sed aT suepP azToeded ap uot ONpalz suNoNe 
qyeine A,U [},nb gunsse e eIAeqTY,1 ‘*JUeWeATJOedSe1 ‘sSUOTJeNTS xNep seT 
ainod sie[[Op ep SUCTTT}TW CZT Sp 32 SUOTTTTW COE ep 3FeIa OBET US SI ;Npoad 

S90 ep suotITpedxe sap suoft Jonped xne saToosse ANaTeA BY “ND Np g 3a 
y sofaeueos xne saadoad gjyoedeo ap saqjutTeaquod sop uostTei us Aey ap utTways 
zed satpedxe e139 sed jueaAnod ou (aToijzed np sz{npoad sat ya senbtwTyo 
sjtnpoid set Saagnos of Suoqaeyo o—T Suteas at queuwetTedqzouftad) eqaeqty,T 

ep sjynpoid sep aneTeaA eT ans jyeJ10d suotzeWyT Ase,p eTigs eWeTxnep e7 


*qUoWaATJOedSeAT g 39 DO ‘gq ‘SY SUOTIeNIIS SaT 

anod sie[[Op ep uoTT{Tm /‘{ ep Jo SUOFT [IM CT ep ‘suOot{[TMU Zy ap ‘suOTTTTu 

CQ ®p e1pi10,[ ap queyteqg Ssaexeqins sey *juRJsUOD Z:ANZUep WTeIJe |atpedxe 

BUNTOA eT TS Ao saenbtTdde 939 JuaTeae NO np q 32 O ‘qd SY SOTIeUaDS sSeT Ts 

e1IeqTV,1T ep soUeUeAOAd Ua SEeSNai1esuep sesTpuryoieM Sap IFJeiz ne saanbt{dde 

queteies os tnb Jiodsueij op sexejans set ans ajiod efigs erzstuead 

eB] <“as8ueig SuOTIepueMMOIeA Sap dxIANSO Ua OSTW BT B S|gToOSSe NX Np suetd set 
Ins segseq sqnod ap satigs xnep gut se e eliaq{Ty,{1 ‘esATeue uos surg 


.°293nori aed ‘ainsem auteq.iao 
oun suep ‘sagziodsueiq 932 Tssne UO Qg6I Ue BIAaqTyY Ue ABZ op suyWSYO set 
zed a21eyo ue sastid sasnaisasuep sastTpueyoiew sap a3}f{[eI0} eT uouTs ‘j1ednq{d 
BT, onb gnbypuy e eqazeqtTy,1 ‘enbyzyToeg np sjaod sat aed uot jeqiodxa,T 
BOOT “4 C‘IT 3 sfun-s3eqg xne Qo, *d ze ‘(e3aeqTV,T sfadwoo 4) epeueg 
ne sgnjTs szypToipue sap e saQutqsep quos asoutTAoid eT ep jJueueaoid sesnaiasuep 
SeSTpueyoIeW op SeAfTeTAoOIIejy suotyAtTpedxe sep oot °d ¢‘g9c ‘JuUeMaTTeNIoy 
*sesneiesuep sasTpueyoiew op sgsodwod eias aT3ieTa fTsuye uofaonpoad eT 
2P OOT *d O8 B& Cf 39% OBST FOT,P Senagad quos oatuyYyooajad eT ap aetTszqysnput,T 
SUPP SAeTTOP ep SpieT{[{Iw [‘/ op Teqazdeo ue sasuedep saT[eanou ep ‘eq.req{y,T 
ep uofjtsodsp eT uoTeg -saouTaoad e[ ap aywouosa,[T anod joeATp nueasa use 
SAP[T [OP ep pAzAeT[ [Fw [ wuoATAus,p Jo SABT[OP ep SUOTTTTW [ZI ep sanezaodsuelr3 
Se—T anod aneTea un ‘g9) XT 39 NO eT aed sasnarzaes8uep sestpueyoieu 

op S9}INOD ssuUuoJ ep SUOTTTTU ¢‘G¢ gTpedxe & BIAAPqTY,1I ‘OS6I UA 


senbTmouod2g suoftssnoisday  [-] 


*PIIJSGTVY,[ ep JUowauAsANos np 

SteFSSOp SeT ANS 99Seq 939 B SAet~ INOA sjUepToI0e Sap senAerA eT +sanej{Tpedxe 

S98T IAP SUOTSSNOSTP sat 2e SIASGTY,]—[ ep JWUsMaeUAaANOS np soenbT3AsT3eI8S 

SeT ‘19jJ ep suyWayo sep suoT zTsodap set ans vaseq 93g e anbywouodg askTeue,7] 

*aeF No Yszodsuezz np ATjoad ne svsafefAoiizezy yaodsueaq np etqrssod uopuege 

un j7eane A TF No vinsou eT suep ‘oz {qnd np aqztAnogs eT 3a Jaodsuerazq aT ans 

JyoAe JusTeiinod Jo-seT[eo enb saduanbasuod sat Je assaqtA eT B 4S ANansuoT 

eT B SuoyT397FI3Se1 sap saenbywouods suotTssnoriedai sat ans 3fe,10d aoupTaoad 

BT ep uotjedns.0—8ad e] ‘aouaTpne,[ ep sanod ne suftowa} sap aquesaad e ya 
F199 S8eustTowg] un syunos e& eJAeqTy,P ecoUTAOCAd eT ap jueMauUAaANODS 9 


enero eee eee 
VLYddTV,d AONTAOUd VI Ad LNENENYXANOD O-4T 


GLE 


*ufTeqzTodorajaw oquoAoy at sed quessed 

SUTBI} SAP asSe TA eT ap UOTIOMNpes1l eT uoTIeAspTsuod ue sapuseid ATeapnej 

TF ‘quenbesuod aed ‘tesnesstssty eB ne e A [T,nb saesewmop sap aouejiodut,T{ 

eitnpaza nd jTeane asseqTA eT op uotzONpsr eT SINT votes “*Juepyzooe un,p 
QIFAeIS ST B FeNGTAQUOD J9SsoqzTA eT anb sTae,p Tea Aasuog jJayo oy 


*UOTIEOTITIUSPT,[ ep NeeatuU ne uoTsnyuood op snbsT1 

aFeae A TT ‘stun-s7e1g Sep soueuesAodad ue saT[Teo stadmoo A ‘sasnazaszuep 

SOSTpURPYOIeMW SeT s2ayno0J Anod sEesT{[Tjn Aros sunmmod anbetd aun,nb sufom e,nb 
gie[vep e aaesuog jJayd aT ‘suosem sap a3eqenbtI19,—T & 3fea} & Tnb 9d uy 


*aAaTsoTdxe no oenbtxo3 

@ourISGNS oUN asned US qUeIJeW JUSpToOoe uN e JUeWepTder ATS8e_ga ep exaTduoo 

229 OTTOFJJIP 382 [TF aed uteqTpfodoajzaw oQquorzoy np uozsga eT suep Quepyooe 

[22 un,p uotj}yjedeaa ep senbstTa sat eAynpea anod sainsew sep sipusad ynez 
TF,nb 3so e8nesstsstW ep x9if} eTeUTJ uodsaT eT SAesuog jJayo eT uoTeas 


-oqUOIO] aed juessed saesneaiesuep sastTpueyoiew ap sadfy 

S8T JO SOUMNTOA SaT JUeMAaT[Ten}Joe JTePUUOD SaTpusoUT Sep VvoOTAAeS aT enb 3310s 
@p 1eJ ep sup~wayo sep sjzuejqueseidea set DeAe JOeQUOD Ua JueANOS juOs soedytnbg 
ses -‘*segddoTeaap Jo segaoT[Tewe quos vs Jey ep suTMaYyD seT jo ufeaT[odojajeu 
OJUOAOL Np soua3an,p sedtnba seT eiqUe suOoTJeoTUNMMOD saT ‘eSneSSTSSTW 

ap qUeptTo0e,—T stndeq -eTqe[ques JuappTooe un e vs0ey aATejz Juesstnd sinosves 
ap sedtnbg set onb azeansse,s eg uodsey ep souesin,p ueytd ane, asfAgar juO 
UTeIFTOdoAZaW OVUOIOL Np sAaeT[Fesuod sey ‘aseq op szJUaWaUsTeSUeT sap NeeATU 
@[T onb f-suTe sainoves ep sedtnbg sep uyas ne Ja JUepfooe,T ep xMeTT SeT 


SEL 


ins suofjeofTuNMMOD SaT Jei1OTTgWe,p 9ITSsadQu eT nuUODeI Be [I -eBnesstsstTp 
ap WUePTIVe,T ep Se_BATQ suOoSsaT sat ans gUsTOWs. eB AesUOg jJeyd 37 


"uTeIT[Odo1;QW OJUOIO] ST suep JUeATA sauUOSied ap siqwou pueazZ un,p 

gjues eT no efA eT anod jusutwuyT [Tagd un juejUasead s1jsesap uN JUPeUsApe 

gouesin,p ueTd un,p anen3zaA use astw eT AeAze[IEep Aned J7F3ndaxa 937TMOD UOS no 

[T}fesuop ey *uyeITTOdoijZgW [}esuoD np juaptsaad aT suofzeiedo sap jJayo smmo0d 

DAP S|aoUNsIN sep uoFAeopspue[d ep JyAIeI[Nsuod a}zTWoD un,p petd ans astu 

eT estazojne Tedpofunm gjglie uQ +saouesin sap e sapuodaa ainod eTqeagptsuos 
zosse uetTd un petd ans sqw e ufejy{Todoijqam oJUOIOL Np aT{[}TA e747 


*aiqsesap 

uN JUBUSApPe UOTABNSeAD,p XNeTIgs sewetTqoid sap Jueteasazo soetedroutad 
$9i9}1e,p xsaqmou jf ed eT Ye sajt~oijzg sani sat ‘aagaeT2g uot jeTndod 

ep g92}suep eT “aiJseSsEp UN JUPUZAPe OJUOIO] soeJ sites eB ATeAne stenbxne 


> 


senbyun sewetTqoid sep eseustomg} uos suep ataed e aasuog jayo aq 


*uTeATTOdoAZeWU OJUOAO]L Np satpusouy 

Sep soTAIeS Np eouEesin,p ueTd eT AestTAt~p anod [epoufTAoad Juemeuraanos at 

aed 9usTsap 339 & TI] “9461 Ua ORUOIO] ap SaTpusacouy sap sofAres ne grqua sa 

Tf,nb stndep saurewop sanetsn{d suep Tareas e Aasuog Joyo aq *upeqTTodolijeu 
O3UOIOL Np wou ne uoTjsenb 9333a9 Ans 9uUSftome, e AesuOg Jayod ay 


aouagin oun B UOTIIEGA JO DASeSEP ap SBD UA UOTIEOTJTUPT_ +4-¢CT 


*sTUQ-S}e3yg Sep uo; PAIS TUTUpY 
ABMTTEY Terspey eT ep saguuop sat ins sgseq CYSNOD ep UoTIeJUeSeIg x 


TSE 06-. 18 
7Ot OS = TZ 
OSE OZ - 19 
fegita O9 gets 
CT OS = a7 
96 Ops rs 
69 OGer lc 
ce OC aa “tt 
61 Ot Far iy 
8Z anuuodut 
~($ 000) 2Uepfooe 285047 


aed sueAouw sasemmo0g 


Sen eee ee ee pee oe 
*SLNAGIOOV SHIT SNVA SESNVD SHDVWWWNOd LA ASSALIA 


T=CUNVa TeV 


Ley 


*T-€1T NeeTqe} eT eviAquoW eT sMMOD ,‘sUyeI Sap assazTA eT B ***a9TTAZ 

ysa ***sqUappTooe sap aTeqoTs 93 FAeI3 eT anb a1g338ns Jnb ans enbyatdwme yytez 

un 93Sfxe [}T,, :enb arzeToap e& GVSNOO ‘}Uepuedseg *suOofsntTouod ep saat 4nod 

au uo ZUOp UOT ISeNb axun YAse [eTig}ieU aT aed sgsneod sjUuepToVe sep 9ITTTqeqoad 
BT 38 SuUTeI. Sep essaqTA eT aajqUe suOoT eTei Set enb stae,p 3feIa GVSNOD 


SUTB1} Sap eSSseITA ¢€-ET 


‘stow but. suep jueSsuemm02 ua 
‘ue un,p sufow ua sjT3zTsodstp ocy eatnpoad jtTeaanod eT{a,nb qySNOD B& 2gAeTVaP 
e ‘atdwexe aed ‘ofTa,oeTYqY Tersuey aTusedwmod ey *sguue ied sindjoejEp 

OST ep sntd saznpoad quateraanod sjueoytaqey sat onb gie[oOap e& GYSNOD 


“dVSNOO 9p suo; IeUT ISS 

S8T uorTes ‘sie[[Op ep suoy{[ [tm zZ‘y uorTAUa,p 3ANnoo un eB ‘(god 

eT uotes *oqd /6 AeTTe3suTeA ep 32 OGd XNePeANOU CGI ABQeYoer,p onb 
2093nNTd) Odd IT PP uOoTIeTTeIJSUTaA eT IS OGG xXNBaANOU GE AP AeYdSe,T (q 


38 $SIBT [OP ep SUOTTTTU ¥°9 Bp 3MOoD uN eB (ND 
eT uolTes *ogd €OT AeTTeI3suTea ep Ye OGq xneeANOU gy/ ABIaYyoe,p onb 
7QInNTd) Odd Hy AP VOFIeTTeJsuyeat eT 38 Oqd XNeVANOU OC Ap FeYyIe,T (e 


:JUeTeIeUTeAAUS Yo SsvarEgsexa JueTeIa sapneyo 
SeqJOq SeT ans oZuein suoT}epureMMOIeA xne AeMIOJUOD Vs Anod seifesssogU 
dD) Up 32 ND Np saeoinosseaz sep suoftjenTeag set onb anbtput e GVYSNOD 


*xnaTssa,p a3Joq e[ ap aszyneyoans eT eB SeNp saoUPT[}Tejap S&T e1qUOD oe Tese 

uoT}9e30Id |sUN ATAJJO,P uTsJe sass}t{T saetted sat anod atte. ap got °d og 

Be eTe8e 913g 3}FOp xneae[Nor eB SjUaMAaTNOA set anod Ogd SseT JueAedgs soUrISTp 
B[ anb san[ou0D eg agUeM 3TeAe,T vJanbuse uos anb g1eT ep eB CVSNOD 


Sopneyo sevqytoq op sansqv94eqd 7-E€1 


(°9-dd e0aTd fo01T °-d /6‘SII ep eUuAaIUT JUSeWapuer op xneQ uN gTNdITedD 

@ dd) e] :830N) “SAPT[OP 9p suOTT[TTW g°g ep 2eTTeENI0e 93QeU ANSTeA suN,p 

‘ool °d c‘€_ ep eurzequy Juewepuet ap xnej un ied eAtNpedaq os vaIETQOOe UOTS 
~1aau02. op eumeaZoid at anb 9gUTISe e GYSNOD ‘AepoUeUTZ ana op jufod un,g 


-uo3em ied sAe[[OPp S19 ap JUeTeres Ss]N0D ap sat103g Wed 
Se. B SagToOSse saT[enuue seTMoUuodg seT anb Quanbypuy sashTeue Sey °*szUSUeT 
-[Teiap xne sagzoosse sjNod Sep uoTIONped eT B (2 Jo {senor op JuemsdeTdueI 
ap je uofjeiedai op synod sap uofIONpsl eT eB (q SUatja13Us,p 392 uot .eiedg1 
8p S3N0D sep uoFIONpera eT & (eS 390818 KNBEeTNOI B JUsMeTNOA xne UOTSIVA 

-U02 BT ap quorzezTjoid aaj ap sufWweyo set enb gnbypuy y-ssne e CYSNOD 


ei! 


‘aqTanoes PT ep JUsMESsSToII0e,[ B VanqTzqj4e 212g sed 
J]TeASp au UOTSAeAUOD oTdUTSs 9UN,p FNTSed ep sNssep-—ne Apod Np uofIeQuosusNe,T 
anb stew ‘aqueapnad a1jg—qyned 4Teqe sjeTdwod uoTszsAuOdD sun ,nb Quem jUesS 
ST 37eAe CYSNOD ‘NO eT AFesfuodgad eT ewuwWOd ajZeTdwod UuOoTSisAUOD dun 
janjzoejsja,p esifessaogu sed q7eI9,U T},nNb gpretd e CVSNOD ‘paeseg 309 WY *ad 
eT 39 NO aT red guyIse (Suosem [/¢E [OT Anod) sieT[Op ep pAeTTTFM ZZ‘ OP 
qnoD ne jusweATZeIedMOD ‘SiBT[OP ep SUOTTTTW [HZ B (/€6 69) SePSSTT saet ted 
B SUOSEM ap JUBSSTOID aiqwoU Np SUOFSISAUOD sp HOD Np UoFIejUSMsNe,T[T gUTISe 
B® GVSNOD ‘*aeaesexe ATeIa dd NP Ye NO Np ajzeTdwoo Yea oTdwTs uofTsizsauosd 

ap s3noo sap uot euy s9,[ enb JuewF ues oT Fssne JTeae CYSNOD 


*dd eT aed 3@ NOD aT aed sft{Tqeja ae uO s3zNOD seT 

sTenbsaT ans 1/€ TOT S®T ans sed uou ja sguuoyzjueusns suos8em 900 O/ enbtenb 
Se[T ins JUsewMeTNes gseq 212g JTeAASP 3NOD oT anb 49 ORE AP UTF eT B DIUTUIAQ 
2132 3FeAanod uoTsazaauod eT onb gnbypuy sufowuesu e GYSNOD ‘APTTEIe,pP 
aoedsa,[ ep nesayu ne JuswezeTpeuwWT osod as tTnb swetqoad aT JuesstTeuuodsy 
"9861 Ue (dd 22 NO) AFJAPAUOD B SBSSTT SAdT[Ted eB suosem /¢G§ 69 enb 

e1aqsel ou TT ‘sjToenqoe yyeijeA ep joe uoFsAsAUOD sp sewYyAAA xne, nb atnoqTeo 

® CVSNOD °“xXheeTNol eB SjUusMaTNOI xne sassf[ saet{ed e suosem sap uoftsazasauod 


= 


ep S3NOd saT sUTASeans JueTeAe gd eT 329 NO OT onb onbtput e qyYSNOD 


,UOTSABAUOD ap sMMeAZOAd uN sarANso 

ue Jo petd ans 9132emW anod aTqeuuosTeiz ysa sue buto ap sepofaed eun °°, 

enb g2eBT2EP & CYSNOD ‘dVSNOD UOoTes ‘xneaTnoI eg sqjuUeMeTNor ap adtnba eras 
ufTeofisue o1ed np ool °d 06 ep sntd ‘sue buys FoTt,q *afueae,[ suep siputouw 
e100ue BieS Je NO aT ied sgsestaue eT[eo enb epeueg of Jo STun-sieIy set 
aijue so.UepUOodssIIOD BT op Sed aT suUepP eApUTOW e1as xNBaTNOI eB SjUSMaTNOoA 
op uoTITSOdUT,[ ep 4yUueTNOd.Eep saduenbaesuod sap souejioduUT,] ~°sSasnaissuep 
sesTpueyoieu sep quejaodsueazj suyeij set Ans xneeTNoI e sjUuaMetnoI 


> 


ap UOTILT[SISUT,[T B PATISTeA suUaTpeuRed soUesTxe,T aed sa_Zoeyjse Jueteiss 


= 


STuj-sj}e1g sep suosem sep CoQ, *d ¢Z Juemetnes enb gptetd e qySNOD 


,’SeSSTT Siet[Ted xne sagtoosse sajzjoq sap ;NT[e. & ANeTAajuT 9139,p erzenutT QUOD 

Jo Jso xneaTNoI eB SsjUSMeTNOI xne seaatToosse sapneyd saqzqogq ep saqwou 

eT°**, ,°SuoseM sad ap uot eITOTdxs,[ ep Jue[Novap sjTjoad sat azsjuem8ne,p 

3}7e]g SesTpueyolew ep suosem set Ans xneel[Nol e SqUSsMaTNOI ap uotIeT[TeIASUT,T 
@ sgtoosse sjyrqoefqo xnedyoutad sap un,T,, onb aenbaewaz jatey e& GYSNOD 


xneeTNol eB SsjueMeTNOY T-¢]T 

*UOZSTASD VITSASATUH,T 

ep eTUTYS op qQuowejiedaep np eaqwew ‘snnay Jeqog *-W ied asagnqzoaezjo 

229 8 eshTeUP 92399 ‘“Sasnorasuep sosTpueyoiewW SaeiqjNne sauTej1ed ap aonb f[suTe 

SeTetoeds sasnaissuep sasTpueyoiew sep e34STT eT Ans juein3}yj sestpueyolzew 

Sep eshTeue sun gjuesead e upeqT[odorjoW OQUOAO] eT 63}TADe aseusTOMaI 

uos suep ‘snq{d oq ‘ufejITTodoijqem ojJUOIOL eT suep aouasin,p sed ua uot oeeI1 

op sdweq] eT ans je oijsesap op sed use uoft}eoTJ}TueTd eT ans as8eustowez 

un gjuesgid e ufeIzT{[odoijaM oOJUOIOL Np aeTpuecouy,p aeo2fTAres Np Aasuog paPeussg 

Joyo OT *SsaOUTAISTp saesdTeue sap sredaid e ja gQ Np 19 NO Np sB8eustowez 

eT gurmexs & (VSNOD ‘°SUfP1I] Sap sssaqTA eT Je sapneyd sajtoq ap sane qoejap 

SeT ins ‘xneo[nol e SqusMa TNO xne uOofsAeAUOD eT Ans a8eustowa} un |gquesgad 

e uof yerodio) yoreasey GVSNOD BT ep etzzIeW pTeucog “WH ‘“utTeIT{Todozjau 
oJUOIOL Np gytTTedtoTunm e{[ ap wou ne niedwod 4uo sutomea xneg 


NIVLITOdOULAN OLNOYOL NG ALITVdIOINON O-€T 


yaa 


asueayg o3nf 
eT gpureuMo.e1 e,[ sMMOD SaesNneissguep sesTpueyoIeW sop jue AOdsUrAQ sUTeI} 
Sep anensuoT e—[ & UOTOFAISeA ouN,p uoTIYsoduT,{ sed esftzoaey ou deIl-W 


ANENZUOT eT & UOTRIFAISAY 9-4-7] 


*ueT2919Ua,p SaeMIOU set JaqQIedse1 sites ap sasaeyo sanajoadsut 

sep Jemmou JyeiAep JUsweUAeANO0Z eT aonb jueMeTe3Ee eUTISe eTTyY °JUeTNOI 

TeTtiaIeU Np Jo seTOA sap uot eAed|r eT Jo UaTJerjUa,T Ans a8ejueAep 
JaASTSsuy JUaTeAAep soeATefAoriez satusedmod sat onb sfae,p 3sa deIAL-W 


UaeteAUY C-+-7ZT 


*TeTsgiew np uoTIeoFF_powW eT sp VsiANsO us oSTuU eT eB SaeTqeot{dde steep 

SOT AeXTJ ep gt [T}qesuodser eT AOL Ne AasstTet ep apyoep e oeay-W Tonbanod 
389,29 ‘suotjsenb sasnaiquou ep yefqo,, 4uoy xnestTNor e sqUSeMeTNOI seat 

q@ sesst[ siezted xne sagjiodde 939 UO sUOTJeIOTTEWe Sanatsn{Tg ‘*uyeuepusT 
ne anof np sates as qyret{te Fnb snsseooad un sed 3fei9,u 99 onb stew juepnor 


TetigjIewW s—T AaiCT[gwe,p YueqAiodwy seajz 3ATeja [T},nb stupe e pueayag -y 


“OITLTTTes PATey & SaurS To 
-SUOSeM op seitejgtadoad sat Je saayeyTAoiiteay satTusedwod set 3ed10F ap 
qutod ne sed stem ‘sauao}}o-suo3em set AeTjJTpow eB Ye xneaTnoI e sjUuseMatnor 


> 


Sep APT[eISUT B SaATeTAOAASJT sotTusedwmod sat Asseianoouse ATeraep ug 


xNneaTNod ge SsjUaMaTNOY 4-4-ZT 

*[ UOTIepueMMODeA eT B aANO0IR as Fnb 
uofadyaosep eT e& JUapuodssrz10D az10J JUSMAeM_IZXe VITSUeP B SsaaztTqeYy soauOZz 
se] ‘xheeTNoI eB sjUaMatTNoI sot enb queweptdea sn{d szetTnNaq jusaaned sassT{ 


sietted sat enb so1ed saT[TM OT ep Juamaoedsa sap agsodoad e odelj-—yW 


*3q10F 

quemeugizxe gi TSUep B SsvajTqey ssuoZ Set SUeP SeTTIU QT ep szUueMededsa sap 

B 22 SeaszTqey souozZ set suep. SeT[TW OZ ep SjUueWeoedse sap B SapneyD saqyoq 
@p Sinda}.eIap Sep AeT[TeISUy JUeTeAASp SeATeTAOAAey saTuseduood say 


Sepneyd sezztoq sp sinsejveqeq ¢€-4-ZT 


*Sapneyd Saqjoq ap sinajIeJep ep UOTIET[SISUT,T 
deae azed ap YTeAT aeTTeNsTA uot AvedsuT 293a9 “aTTenstTaA uot IoedsuT 
aun JUuasstqns s{[T,nb anod ja seaztTqey seuoz set suep Jei1jUe,p JUBAR 
U/W OT NO ¢ & QuessyjUeTel sufeiz sat onb anod pios0e,p Ysa sPIL—HW 


*99I13uU9,pP 
SeTQiquod sep qydevouod ne juetAed [nb 9d ‘SsaT[TA SeT suep JerqUe,p UPAR 
STwNOS }UOS SUTeI} SeT seTTenbxne suoTjvedsuT seT AJeAOTTewe JTerzAep ug 


2913Ue,p SeTQzqU0D =7-4-ZT 


*quaptoor,p seo ua spanoTt snq{d 

seseuMop sep JusmMeTqeqoiad Juoxzesned AK s{T}T ‘faqTsuep ajyiojy e& seg ITqey soauo0z 

SoT suep sed quasstqueTei ou sutei} set fs enb enoupTeauod so 9eAl-W “UTeAI 

Np essezIA ST ep JusWessTorI0e,[T & eTeTTeied 4se JuapTooe,p seo ue sgsned 
sa8emmop sap sourqIOdWT,[ ep JUeMesstorz99e,T[ enb stTae,p 4Se DPAL-W 


yirae E 


*sasneiesuep sn{d sa—T sesTpueyoieU sep sqSTT eT 
ans quean3tz tnb sesTpueyoiewm seT stew essaqTA eT & suOot}OTAQSeA xne sat qyjef 
-nsse aijg JueTeiAsp fnb sag jusMEeTSg1 sasneiesuep sastTpueyoAeM set so No} 
sed juos eu ed onb gjnofe e e[[Ty¥ ‘*aDUesIN,p sed Ue ABNIeA|,P SeTTOTIITP 
$912 37e32e TE,nb enbrtydersgowgp uoTAeAjUBsoOUOD 92103 Ee SaUOZ sep usTeqe 

91A0J JUSMOMWQIZXS gITSsUep B SseaiTqey sauoz sep onb onbtpuy e oerj-hK 


*9}10J JUSMeUGIZXS aRTSUep B seaITqeYy 
souoz sep qUesreAeIq ST},nNbsi0, sesnereSuep sestTpueyoiew sep 4ueziodsueray 
SUTBI} Sep asSsazTA eT EB SUOFIOTIISEeA Sap AaesodWT JFeAAep gDID 274 


SUTPI} S8Pp eSS2ITA [--ZI 


*aousTpNe,[ ep sainood ne satpuojyoadde e atTe,nb 
SUOTIEPUPMMODEI SesSNeiquoU ep JyeueidmoD oePIl-W Op IJA9a eAfoueM ay 


SUOTIEPUPMMOIZY 4-7] 


*uoTIeIUeMST[ZaI1 

eTTeanou eT eB sgsodoid seagitid sat quenby{dde uoTjejuemeTsa1 ep sausypuRsi10 
S8eT TS ynoJins ‘esynpoid es juejsodwy Jaezsueazqz un,nb etqeqoad ned 4ysa Ty,nb 
juepuedss ewyise eT[Y °suoyTwed xne [Tel Np sesnaeiseZuep saestpueyoiem sap 


JAaysuerz es—T sed JyTesy~oAPy ou oTTa,nb AfToAes 4yTey YUoWeIATeTO e XPIAI-W 


aseuuotTuRy) 


*oFTqQnd 

Np eoueTJuoD eT ap oqied eT eB Je suOoTJeoTUNMMOD sap sinjdna eT B enqtTai}UOD 
UOTIeITNsuod ep enbuew av] -uoTReITOTdxe,p SaqTATIOe SANeT AeTFJTpow op queae 
2FTqnd eT AJeI[Nsuod AUSTeAASp seitTeTAOIAay satusedwmod set enb nourTeauod Fp 
3S9,S pueryeg “NH “sSaqUeTeOURYoD Sel} 932 sanofno} JuO JUdAIassep seTtea,nb 
sgineunwMMOD Set deAe JUSUUSTJeAJUS SeATeTAOIIey saytusedmod sat anb suofyjejper 
Sey -‘suotjednod0gad sas eB saquUdIaySTpuy je seTqysuasut S89ITPTAOAISZ 


SoTusedwod set APTergptsuos oT[qnd aT anb Aajejsuod ap stwied e nT sanby{aqnd 
SeijUOJUeT Sep je suoyTUNEeI sep stnboe eB puaayeg *W enb souetiedxe, 7 


anbttqnd uotutdg 


*gsodxe 4sa oTTqnd aT Tanbne 

enbsta np o3dwod atuea} ATOop TT ‘quawetnes senbywouosg sewizs3 ua artNpeal 

es sed j}Op 9u 93TANdEgs ap suofTjsenb sep usewexe,J -auTemNy eta eT ep anaTea 

eT emo saTqTsuequT sainejoez ep ejduod sed qusuuet. ou sapnje sao ‘stTae uos 
e,nbstnd o8ejueaAe-jnoo sapnje sop vIT{TIN,[ aqnop ue stu e pusryog -W 


eseUPAB-INOD saepniy 


*soouet pne 

Sep eAped oT SUPP €-DLD sdeTd eT emMOD dsajUsseaiad Yo 4DLQ Np [Teuuosaed 

eT zed egiedgid sostpueyoiew ¢/{ Sap eISFT eT ep uotadope,T ypesTaoaes 

®TTe,nb gnby~puy sine{{[}ye,p & eT[TyY ~*sesnerzasuep sasTpueyoazem sep ,aodsuerlz} 

ne efep juenbt{dde,s tnb squewa{3ea xne je3nofe,s Jueteapuseta tnb saTeyzoeds 

uoTjUSINnuewW sp suo; };SOdsTp sep e satTjzqefnsse Juaetetes saestTpueyorem sag 

"ufei} aed segjiodsueajy aija Pe sesneie3uep sn{d sat sestTpueyoiem sep 3I8TT 
eT 9p voy IeirogeTg,{[ gsodoid juo y~nb xned ep sapt,T & eTT[el eS eI]-W 


= 


Sosnslssuep saesfpueyoiew sep 33S8TT 


See § 


*aouenbgsuod opuris sues saqiosqe ajajza 

queferinod sjzpod sao anb Yo assaqytA eT BF SUOT}OTIISaA Sap Azeqoedsaa anod 
Jesesua JUsTeIASp SaATeETAOIIey sazusedwood sat aonb $}]NOD Set JUsWeTqeiaptTsuosD 
OLENpgt EB YPeAONGTAUOD 9igzTAD 9d ep uoFJeoT{dde,{ enb stae,p 

27FP 389,8 STTH °e210J JUSMOMQIIXe gI}TSUapP B sea Tqey seuOoZ seT JaNdeAa 

B 2FyeAVANOAdY UO0,ND VsI[NOTJFEP ET Sp uoFRouoz use sagnby{dde juatos xnezesuep 
S}}npoad sep juejiodsuei} sutei} sep assazpA eT B suOoTIOTAIWSeI ap elgtieu 

us Jey~Uuiep 99 ep suo;IepuewMOde1 seT enb ATerzgjoad eT[Tq¥ *esuean ae8nf aT aed 


gsodoid sauuosied QQG ep 2199719 Np uoTjeoyTTdde,T eB afesoddo,s seaj-y 


soaitTqey seuoz 


*aoueTpne,[ ep Ssinod ne saeaeTnos suotysanb 
sep sinetsntd ins ona ap sjufod sap ya saseustomg} sep aquasead quo sq] 
*OPIL-W eP Jf199 sifoweW Np 33Ssel 9~T Ans Juaeztejiod ‘oeaAl-W ap eAteqegioes 
Je JUepTssid-sdFA £}2}09g PTAPG *W AP TNTed. Je IeAl-W ap sanajzepuoys 

sep ednois np saqwew jo aneqoeitp ‘puerzyeg Ailey *W ep eseusfomegy a7 


SeseusTOma], ¢€-ZI] 


*ltInpoad enbeyo ep 

qaodsuei3 ne seTqeoytdde selTempxew saqtquenb so, assyfutjap oustue3io un,nb 

eATessaogu 3yeIe [TF ‘uoTJeQUSMeTZa1 ep suTy sap e,nb stwpe e [} ‘s3tnpoad 

ap seitjzuenb saqusiassJITp set Jo Aesuep at avique jaoddea np uoy Asanb 

37eI2 [},nb guuop queqg °23TQuenb a37}0ed seij us sMgW xnazasUep 313a 

queaned s3zy~npoad sanatsntd anb nuuoder Quepuedss e TI] ~*xnere3uep si_npoad 

ap st[dwer saurezTo-suosem sp sqoeTdwoo sjuemesieyo sap euTMeyor uo,nb qTex 
np gdnoovogad sgij YIP 38e,S ANYyIAyOW °W ‘aseusSftowg} uos ap sanod ny 


*snpusez euT sanoetsntd juop ‘sasodmod xneaquou 
ep 3FeQTD VOTI9Ie_9I VTT[A2 sun, ,nb ajdmod npuet 4so,s AatuIep 99 *souesaad ua 
suedoad o[ Ja VAOTYO ST JuUeIIOW BS|aTOAUOOUT UOTIIeVIT oUN,pP Syej[NS|aI set ans 
eyIAaYoeI ep xneaelaqz sap JuswsejUessad JInsanod AeMOTTeH PATIO “W °(QUepTooe 
un,P S10OT sed at 4sa,9 ommo0d) aizsydsowjze,[ suep greqT{T 3 TNpoad un,p 
SQTQAWOOUT STN eT op Justey[nsea fTnb sanbywyTYyD suotAoe|l sat JuemMTeIA 

sed JuoTessfeuuod su sanbrzyTJuetos soT anb sfTeddeaz e anyuAyOW °W 


*uOTIeNIIS onbeyd jJUsMeTQqe[qMesTezA JTerAest~Aesqoeieo rnb 
uofsiaedstp ap snssao0ad at stnd Sexz0TYyo ap saqyNny sep PB NaT{T guUOp J}feANne 
JueptTooe un no sanbryayjodAy suotjJenqISs xnaep pioge,p JueATAVApP ue FATNnsainod 
B pled °WN *eteqtT anpoad np aj TOTx0Q eT oe Nee,T B 19 TOS ne vsagydsouze,T 
ap 3Tnpoad np AAeysueizq ep snssado0ad np sanjeu e{T fSaqtTnNy e[ atnpoad 4sa,s 
ho [os np atyder3Z0do0q eT ‘aqyTNjy eT ep quewom ne soenbyzZoTo109,9uU SUC; I_pUOD 
set ‘azeqTI [Tefszazew ap aatquenb eT ‘S‘aqyny eT ep eanjeu eT SedAaqt{ 3fnpoad 
Np einjeu eT JueqoT3ue saneqoey svg -aasydsow.e,{[ suep xnoirasuep 3 {npoad 
uN ,Pp UOTIeAVqTT eT zed gaId Jasuep op NeaATU Np UOT eUyUAeJep eT suep 
queqzioduy aTgi un quanof fnb sanajzory sjusstazJTp SeT ATAosp & pPTey °W 


XNsissuep s}ztnpoiad ap saj{njJ xne sgyuoeIjea sizssueg 


-queuejutTew e,nbsnf senuuoouy sazeazadoiad sep quo 
sdue33uo0T stndep sestT{Tefoiemmod quos fnb szynpoiad suytej,ied. aenb jJuerTANOd.ap 
SenbTjTAUeTOS sat ‘92zTOTXO} ap sTesse sep souesTjjnsuy,{[ ep snjd ug 


*QUDIePU eT ANS eNnUeA ANeT ep JUawoM Ne sues 29d. Usa BsdUasTXe sUNONe JTeISTxe,uU 
anbstnd 9g3foFx0j ep stesse xne stwnos 939 sed juo,u tnb Ja sdwaqzsuo0t 


“hg ia 


sqndep gyvzem e—T ans quos [~nb sjynpoad sap aiooua aystTxe [Tt ‘SeTLTIM *wW 

uoTeg °sgfaidoidde sn{d 93fOTXO2 op sfesse sep eB stunos jUuOres sz tnpoad 
xnesanou se—T enb so1ed somgtqoad sep uofzonpaiz aun eB pusejje,s UQ ~*sauUaToUe 
sn[d sepnjg Soufeqisd op se [Nsgd SeT AoWATJUODeI eB Jo SedTIIeATpP 

SsUusTT Sep AeroqeTEg BE QoUEMMOD JUO SaguUABsD.UOD suUOTeSTUeZIO Sat ‘seagtnmI0C 
sonby yao xne ejy~Ns AeuuOp op 4nq axT sueq “SAnoetizgjue stTesss xne saenby{dde 
SenbyyTIUeyTOSsS sewi0U set eINop us STW JUSMeI0J eB UO ‘saQuUe saietuUIep 

Sep sinood ny ‘senbywyyo szy—npoiad sap jfessa,[ & aSfW eT B JUeYydeRIeI 


es fnb xneigugs sewatqoaid set ans ajaod e& saT[ImM *W ep eseustoma a7 
senbtwyyo szinpoid sep sajzatadoig 


*SeTeToOos 
TeoFSsoTOFg JO uoTIeAspeg ueTpeueDp eT ep sgadne enbyJyTAuetfos enbr3zTTod us 
AeTTFesuod ap e3sod un odnoo.0 ja eT8oToOoTx0} ua gAtad TTesuod-jaedxe sumo0D 
OTTFeAes ‘SeTZoTo;shyd ue 3Je10}Z0p uN,p Anaquaejzap 4sa SeTTIM “WM °yAOR op 
giTszeAtun,T @ eTwWFYyOS ue qutofpe anessejzoad ep aqsod un oedndoo Ya oenbruesi0o 
eTUTYO us 3eI0R00p uN apessod anyIyoW "WH °UeMSaUUOITAUY,[T ep ei1sqsTuTW 
np enbyagydsowmje JueMaUUOATAUS,T ep VIFAAIVS Np xneTT{W sap UOFIOPIAAUT , T 
ans 39 J}®,7[ ep g3tpTenb eT Ans syoAeYydeI eT ap uot IeATq eT B STT}yeAeIzR 
3 eigydsowjze,— ep seoueTos ue Je10jDOp un apessod pToy -W “SeTTIM qog 
Jo aNyAyOW UTTOD *‘ptey uyor *WW JUOS eZeustowsq uos ap ofj1ed swetxnap 

eT ep eapeo eT suep siieq eT e sgtedde e oeay—W enb sutowaz storaq seq 


Sesneiesuep ses~Tpueyoiey 7-ZT 


*suOTSTOEp S2eT[e] ep eipuead eB Juapte,[T fnb sty ano 

Sep 3g3n{d juos seTTea stew ‘esodstp [} JuUOp sag I;WT[T sewmos sap esuedap op 
SinsjJoes SseT ins enjeqIs [}T,nbsioyT eaneid sites JYIop esayTeuuotstoap atoanod at 
UOp Juemesnf e[ sed Jusoetdwer su suozjenTeaa sap *ZenTeas eB seTqtssodut 
SeTq;suejuy sinejoey sap Tssne stew a8ej,ueaAe-jnood np aitezguOW 

ansTePA eT ep ajdmod Quewetnes sed Juey} eu tnb uotjenTeaAa,p snssedoad un,p 
STBUIOSEp J1eS VS VdFAAGS Uuog *SaTqFSuUeJUT SaAndajoej suTeqIIeD eB dsITeIEgUOM 
AneTeA sun Jepi0d0e,p eTqyssodwy 37eI9 [7,nb a3ydmoo npusz 37eIa,s TT,nb 
aoied sue xTp uoizAue e A TF asejqueAe-3NoOd Sapnie saTqejTIgA ap eitej 

oP gSSe0 AFeAR BoTAAeS uos enb enbtput e TI ‘emetTqoad un e satqeottdde 


SUOFINTOS sajUsIasTJTp sep Jepfoep anod ssequeae-jnoo saskTeue xne sinove1 
ATfoAe,p sTwied JusANOS eB [NT sseQ sifTess~wWMOD np [}TeAeAR ap naTTTu aT 


ase UPAB—~INOD sopnig 


*suofWeD SeT SXaA QUAINOJsp sn{d us snqtd ap 3TeIa 
Sesnsissuep SesTpueyIIeW ap eATeTAOAAIJ OPjJeA O{[ Fs aaeszZs sary aueTqoad 
un & eoPy JUsTeiey sgizTedyotunw saz oenb Jenbiewea Arey e ssen “pW 


*Sasnaiasuep saestpueyoseu 

Sep JueIodsuelqy suoTMed xNe sSeTq}sseao0e sanooaed sat zeTo1jUOD xneTU 

@Pp g3tTedypoyunu eT eg eajjewied uoy eqUeMeT3Eaz aTTeaanou eT anb nouTeauod 
389 SATESSTMWOD OT STeu seiTWTT Juepusedsd ysa oTJeaqz ap adh 90 e& agsodut 
UOT Ie{USMSTS9I eT +gqzTTedyoTunw ey aed qazjze Joo eB sQuStTsap sanooaed seq 


quejunidme ue OJU0IOL ep a1QUad AT SUPP JUSTNIITO sesnaissuep sestpuryosew 
Sep jJuejiodsue1} suoTwed sap onb anbfput e SS@) osATessTmWMOod ay 


eseuuotTMme) 


ty 


*ononb op uoseM eT suep eAN0I} VS SAST[T a33ed anb joa JUepToIoe ,p seo ua 
eipueid ep SeinseM ep 93SF{ sun,p sgusedmooose juos sasnaia3uep sastTpuryoiew 
ep sjeTdmod suosem ep sjuswesieyo set snoj enb sed fears ou Joosaey -y 


*JuepTooe,p seo usd UuozeM 

un,p nusqUod. aT JQueMaTyoejy sn{d AeTyTAuept Juetezanod sasatdwod set ‘uoses 

99390 op ‘enb noufeauod jse [I *sj}ueWeUusTesuer’ sad ap aijne,T no un,T 

anb eafzosuyt 4,u ap enb Yoqnqtd e3jenbr39,[ ins jy~npoad np uoytAeoTsTIwept, p 

O19UNU ZT Jo BANZeU eT VATASUT,p eTqesrazgad AyTerzss [}T,nb stae,p 3se TI] 

*saifeTAoiiey sayusedwod set ied segst{ytIn Juemejusesaiad saqaenbytje set sed 

qyessfeuuod ou [}T,nb stupe e [J “suogem sayT ans assodde,p esodoad as uo,nb 

soqjenbtj2g sep jefns ne Jeusfesuet set ep nq s{[ suep saetdwod xne uofjem10; 
ap soumeadgoid op aoueqsTxe,[ JFeEWATJUOD JOOJIey °W ep eseustoma. ay 


aouesgin,p seo us seTqyuodstTp sjuameustasuay 


*oqoRPXS uoTIeNITS eT ap JueANOD ne OTTqGnd aT 21330u 

B quesytA uotieMI0OJUT,p sumeagoad un petd ans 91}3}eu ep jTeiss eugTqoad aod 

aipnosei ep usfow AnaT{[}feu at enb syTupe e ssep “"W ‘eAfojJeZorAaquyT—aajuod np 

quowow ny °j1odsue1} ep emejsAS UN,p |aQTANDEsS eT ep aqnop uot e[ndod et anb 

Sep suetTqoad un aqystxe [TI °a3tanoas op uoTysenb ajnoj ap quejaoduy yjoedse 
un 3fTen3TIsuoo enbt{qnd uofutdo,{, enb gust[nos e sseg aatess~tmMod aq 


anbyTqnd uoztutdg 


‘asSseqTA eT & SUOTIOTAISSeI sop JusmMeJSUOD ASssoduT, p 

nat[T ne Auepyvoe,p aesuep sues enbuoojenb suoz sun AesisaAeizq anod yea 

uog ue juouMeSsTyJyns Aso TetTazaqew aneT enb Quayoers saatepTAoiiey satusedwos 

sat onb atqeagjead aijg—jned Afeses TI -eTqyssod aovotyje sn{td eT ye eprdea 

sn{d e[ uosejy eT op sagqaodsueiz} Justos suatq saT anb sueTprue) sep 3gr19g jut 

AneTTTeu np ea A {}z,nb vozed enbrydeasomap giy~suep aqzioy e SsaU0Z SeT suep 

@ssaqTA PLT B SUOTIIOFAISaA sop sanofnoj Jusejzosdsar SaATepTAOAAey sayusedmoo 

set onb 2 B aapusjje,s sed jYpTe[[Tey ou [},nb anbyput e [TI ‘esseyta 

eT B SuOTIITAISe1 ap szesodwy,p sxAaTessaoegu sed Jyerss au [T]T ‘Tetigzew Anat, ap 

QITITQeTs ST ep seans snj{d JueTeqye saatTeTaoatay saztusedmod sat fg ~*aITanoes 

ap sewetTqoid seT snoj e& o[eept UOTFINTOS e[ suMOD aesseTA BT B SUOTIIFAISeI 
Se[ Jeaaptsuod sed yte[[ey ou [T,nb nueyjnos e sseg sitesstuMOD oT 


asseq B JUETNIATO uteiz un,nb sesewmop ap sn{d Jyeresned aesseiTA opueris 

B JUPTNOATO uTea}z un,nb nusynos e []T Je sseD *W ep oseusToWg Ne ITT [eA 

qsa,S JOOJAey *W *SesewMop sap JuejUOM eT sATNpga B AeNgz~aqUOD JueTerinod 

SeTTa ‘juepptoore,p seo ue,nb sfTem sATeTAoIAVy gITAND|gs ep sougt{qoad 

SeT sed quatTeipnosad ou sssaqTA PT & SUOFIOTIISeA Sat anb ATp 3sa,s 

Il °‘sesneos seSemmop sap jJuejuow ef ans enb quapzooe un,p g3TTenNIUeAa,T 

ans jue} aen{[JuT areanod fnb anaqjoey un JTeIe VSsaqTA eT SAFOA eT 

@p no enbztueseam emeysAs Np sooUeT[}Tejap ep no sesseTqTej ep seo eT suep ‘anb 

nue ynos yoqntd e& TI ~*sjuepyzo0e sep JTesneo Jyos us vsssazTA eT onb npuazgad 

sed e,U sse) sifessTWMOD oJ “Suyeiq Sep essaiTA BT B suo ITAASe1 Sep atTaed 
xnep snoj uO sse) eATeSSTWMOD oT Je SJOOTIey *W ‘Siaatduod sap jJayo ey 


*spfod uos ep 32a assejTA es ap esneo B JUuemeysnf assaqta 


asseqtA 


OLT 


*qa0dsuei} ep ewa3sXks uos op aiftutxoid e 
@AATA Op sues xne JuejjJeuzed saansew seT sipueiad ep g3It [TT Tqesuodsaa eT ‘ja1ed 
a3ie—T aun suep ‘juetAei aenb j3iodsuelij ep omeysXs np jueqfotdxe,[T e& 389,29 anb 
sgae,p 3oantd ayers TI °*}10dsuei} op suoy jel [Te suyT,p 93};W_xoad eB aANoIj as 
IF,nb asoied Juemetnes va FUTT 219g sed Q}yeAAep su uyeri1a} uUN,p UOTIeSTTFAN,T 
anb gnbyput e [TT 39 oeAL—-W DeAe pzododde,p sed 3TeIa,U Ssseg aAtessTuMOD 
eI ‘°‘1ezy op uyWayo un,p sostadus,{[ ep JUueMeTnes spatd saenbtenb Ee suostew 
ap uoTzZoNAJsuod eT APFeAQewrzed [edyoyunm eseuoz at ‘fufejIFfTodoajzaew o,UOIO]L aT 
suep eumoo ‘puenb sesneiesuep sest~pueyorew sap esned ue queqJeM sITeTAOCAASyT 
quapfooe un eB Sg9yoej eA Siasuep sap oTTGnd oT Azasgqoad ep aeTToOTIFIp 

sntd dnooneseq 37229 [}T,nb gnbypuyf e seAl-W ‘3719e aeAfTOWEgM UOS suURGg 


aZseuoz 


*gaquooua 

sed 3sa,u ynb qufod un e dsaftp-e-jsa,9 ‘ogpueTeyoe uou a3nozi 9uN B AaATIIe,pP 
queae sdwejs3uoT snq{d dnooneeq atatnoi Ee Jueteane sutpeqyto set enb ytTez ne 

J2® @TTTA apueiZ oun suep osusajutT snqtd dnooneaq 3S9 UOFIe[TNIATO eT onb ATez 
ne Qp JueweTedyoutad 4sa Javsg JeD +gqNneuNMMOD aQtTjed suN,p UOTIeNdeAD,T 

B sjuergJje soWetTqoid sep 4UusMa[qeiapfsuod JUueASTITP STITTA epueizs 


eun,p WUOTIeENIeAD,T & SzUeTagzsZe sawmetTqoad seT oenb syae,p ATp 382,8 TI 


*a 103 
$91} yse A uoTjetndod eT ap azf;suep e—T anb jo seaqne sep seun sat jaenb 
un 32 O[[TTU un,p saqjuejIstTp juos A soigqie sopueas sat onb ‘sandworzseqUutT 

quos A saitepuooes saqjnoi set anb ‘saqforzjza quos A seni sat enbstnd ojuoio] 

9p e1jue. eT suep apueis sn{d artosUa Ysa |g[NOTJFJTp ey -°sdmaq ap nad 

ue sosuoz Sete} ep iaenoeag,p eTqfssoduy yyejg [7,nb Je enbyydeaZomap azfsuap 

92103 B OTT FA-81jue. Np sauoz sajseA SeT suep Sainsew seT[e ap iaenby{dde,p 

STFOFIFTP S9aq 3yeig [T},nb gusyz[nos e [TI *sajios saqnoj ep seaqsesap 

ep seo ue ufejIT{Todo1jgW ojUOAO] aT aed senby{dde juaterzes fnb sanbyzpoaeds 
Seuoz ap soduezin,p uot zenoeAg,p suetd sep gtTaed e sseg aatesstTumod ay 


uoFAenseag 


*soseustoma} SanetT op sanood ne 

sepi0ge 929 uO sjefns sinetsntd ‘spide-—To suoazdeA dT snou ewm0D ~*sTo0edseI 

TFebAPIZ Bp sUTeUOp ANeT suep soUeTAgdxe,p ss|auUe Sanatsntd xnap seat 

sno} UO STI ‘“oPAL-W Bp eseustowa np ef iaed srzgtueid e[ op eaped eT suep 

niedwoo juo tnb sufome} xnep set quos ‘sseg Tenmes “pW ‘uyeqz{Todoijew oquoi0; 

Np UOTIe[NIATO eT & 3S SOTOA xne sasiftesstwmod at yo ‘j4oosIey e310ay °HW 
“oUOIOL ep Y10R JsSeq AeyzIaenb np soefpueduy sap eoTAIag np jays ay 


soUesIN,p SaAinss_ [-Z] 


*9ITOJeZSOAI9UT 

-9iju0. un,p iefqo,,T 3yezF QUO Jnb ya ana ep qutod anaT quemezoeaTp aqueseaid 

quo f~nb suyowe3 ep aednoa8 un ied Ssgjuesegid 93g JUO satjzied sad ap aunoeyo 

B SjUeigyje seseuszowes}] sey -sifoweaM uOos sp 94sea1 eT ans 4Teja0d omeTstolq 

eT 3@ senbywyyo sjtnpoad xne sayoeqjea sametqoid sat ans 3]e 10d eueTxnep 

eT “S8TTTA sepueiZ sey suep quepyzooe,p seo ua aipuead e aouegsan ,P seanseu 

xnB sgyoejiet sometTqoad set ans 3yej10d a3eustoma} uos ep atjaed esetmead 
eB] <seTedtougzad setqaed stoaq ua @STATP 389,S JPIJl-W ep as8eustouweq ay 


OVAL-N  0-ZI 


OOF 


EGsERS -SePeNROROL OTS = venG 


— én oo fe BARC GPs (eet? 

= ihtordng daa you wagrz (i +s: 
GUeCeletaee pscselotsee - - 
oqo re re ax oF © Cieqvi hs * 
Belz We GO Qieee Tors 


= 
ew oat 

CP RONYEA SHE eerie 1 mySHTK MgOK 

am +a 

CE Se carenids fx S2460r qu 2ecanyrS Seg {ese 

pal BBCONTs peenconh Ge tepie saws: Gee pwc 


ao 


IStets Ye y= erFeer iow wctwwrre’ baits. 
mt. ir {40s ye Yereesi qe cove: “eyyers oe « 

; WWAls Sia ce 0. em tate SOt ce on im © 

= Gee kecumtqugep resus ax 

bar SG Dysse We Genyger b>: 

nen Ue SGNeaTaaeeE 9 QeMeTe*. 


PMSgeyT] Tou « bent Gne Joe con be 


ra wemues Gr eiys cargte des fo bee 
Pres das yet yogynwcne GRueee « 
mite gee cyeeyee Ge ge) Surry 
a @, Sel Stee teat ie = e hese 
ie ome oe Lene neti 
COELOATVTSE Fee Cie ok: 
: CYCOAGHA Ge Han) cesT" us: 
a 
ae ge t; gust re 
weernts* yest weeds Eos Paeie 
89 Ge BHI SVE {T> on eile 
iwke Coluwgscie fee Disuctr sc (ite ce = 7 
i rte hd myuarernce' re. bees! wel. ss 


° ie on : 
“— aa oi ievye ef? 24 Dea ce ap Aa?e wet 


r 
v 


ae 26 LITe ‘Ree on Ton, ery fetnjer" 2¥ ae 5 


*epeueyj np suakoRZTO set snoq 

Je3g 01d ap juefTeijzjemied ~nb gifTAnogs op seinseu set Juewe eT paumT eipusead 

B JueIIOYXS,T Use Je JFO-aTTAe9 ANS sgATI JUueTeIg SUeTpeueD sat snoj ap xnaf 
sa—T enb uofsstumop eT eB Juejoddei ue es8eustowaq uos 9:uTMie3 e aateu a] 

*eSNeSSTSSTW 38 UTeITTOdoAJaM ORUOAOL aT JusesArsAeIzQ 

nb sesneiesuep sestpueyoiew sap quejiodsueaq suytei2 sap @eSS3ITA eT 

B UOFIOFAISSA oUN,p UOTITSOdUT,],[ JUSeWaJeTpgMMT ATeretndde e[{Te,nb anbtpuT e 
UOTTITRPOOW PUW “UOSTIIOW “WH Jed guEeW sITOReZOIIeqUT—a1jqUOD Np Juewou ny 


*eszeAeI} set nb sifeyAorrezZ owWgIsks eT ans enb Azaf4noz neasaa at ans 

eTQAZUOD ANeTT Fou uN JueTeAe sajTTedyotunw sat enb gnbiojea e atta *‘suoTueo 

sap 31joad ne Jay ap sutweyo aed Segjaodsueij sasneiasuep sastTpueyoieu sap 

OF JeAZ NP JUSWSEUANOJEp un aed aestnpezaql vs ou asueig aBnf np suotTZepueMMODeZ 
Sep uofjeot{dde,,T oenb sajzetnbuy seqyfzp yuos os jtnb satjaed xny 


-gMndde e,[ oeTTe SeT[TA es ep wou ne ‘Qa ufeITTOdorljaM ORQUOIO] 
np v3tTedpofunu eT aed gquesgid sifTowaw eT 9suyWexe ATeAe siTeW aq 


*JuUeSTeISTIES 9ITANoYS ep NesATU uN JUuEeUsTeqIe,U Jat ANOI 

J@ e1TeTAoOAIay sqraodsueizj sat enb jueae sduaq ap dnooneaq eTNoe,S [T,nb ao 
B uetq Tepuez3e,s eT{Te,nb Jo ufTewepueT, ne anof np sed 4tey as au JuewWe SuRYyd 
un,nb ueftq sgiz qpeaes at{e,nb ‘fatTtTenqoe uoftzenqYsS eT ap aqJueToOsuoo 

3Fe39 BTTe,nb gnbyput aajuod aed e s{[[Ty °32Q99 ap JeSsTeyT eT 4ynejy T}T,nb 
eajne eun,nb azeyo snq{d a3Q0d asoyd eun,nb ad1ed sed ysa,u ad onb STAB ,p 3sa 
P1TTH *SzFITqTyoad quos e8uein asnf np suoyjepuewModaI sap azaneo ua esTu 

eT BF SqUusigysze s}NOD sat enb ‘seaTjJuos saguuop ap stetq at aed *‘sidUuTeAUOD 
eT & 39 SeQuUuOp ep UOTSSTUMOD BT JepuoUy eB JUaSS}Ssnegi aU sineztTpadxa 


- 


seT enb ja seitepzAoiiesy satusedwod sat enb anead e uoTTTegoN eu 


‘otgturep eT eles ajuesgaid eT anb sigdsa atte ye sasnaaquou 

ZoOSse 939 3UO s1Tezye 93999 deAe Jaoddei ue sanuse saduetTpne sat oenb autqse 

STITH “esnesstssyW ep JueweT[Telap at stndap i2ej ep suTWeYy. sep ajtanoegs 

BT Jer0;TQUe,p ena ue sestid sainseu sap ensep seiq o}p 388,S UOTTTeQ°W om 

“STTFA 93399 suep AInpoad 4se,s [nb 3uapzooe,T ap xneq0} SINOD SsdT 

JeTNoTes ep eTqytssoduy yse TI -dnooneaq adnodoaad sat SAFETAOAASJT |g3TAnodas 
eT 39 ojuesT Jeune, soUeTI9gdxe sun nod—aa UO eSness{ssTW ep suaefkojzTo say 


*OF18U0,T ep saatTedrotunu 

Sep UOTIBFOOSSY,[ ep sdUeptsaad eT gdnooo efap e UOTTTBO°W em ‘e8nesstTssTW 

9p e1FeM 0199,p sn{d ug -sasnare3uep sastpueyoiew ap aiteyaoraaj 

yiodsuez} ne aoez suakoj}ouOD sas ep suofTjedno.0ga1d sat arqyeuuod aates ap 
UFJe JeusToUg, eNUsA sa ‘UOCTTTEDW TezeH om ‘eSnestsstW ep oitew ay 


NOLTIVOOW TAZVH AYIVN O-TT 


LO 


. > We Seems ben: ance ye ; 
ra Wes 2 dears peerer 9,5 Gyrecten 4 


ie Syheys 14,9 TurtyrTeviGee qew beeeedkowe 

Preqc ey iteq’ 7s eqeqeuse 
tty hepece ve {gies s7rmged bigs 

. 4) UAeevt< Wearpie Sar coRnge, cee 

SOeusits- js ¥ wrene jeritey Ce fe 

ye Bvisy gy f* Stice Ge ¢ wdecs7Fpce' 

er ae Stmbots tenggec: cx © Geetwee deuie 

eeteerrare eats oF crisyptyiaie Goi a UpeIgel Bhi 

“gucrae We TTL GELELTONS Hic? pn atpaice Cre ugrerpewieme vo 
ee Gr Ele0scour eis .4@ Shesfier et yoes peas 

ea cuay = nets) deemnGeet 4c ac oe prope, eer vee 


i pose LS ee £ 4 
OES SECTAT CES Fe Leh ek Goya we Om 7) TOkee <e 
Sent PO GRECAi BNET SEG 8) co dire © cep eH Denwergne > 
MiAIeeNe B MeCcoprte” Ger yer omic iw peeled 


CSermere Shiitcgs 4 °* bp’ 754 
De 4 ee ee, 
Docsaryase yt: ?; 


«ths eeckERTtge $4 brie- 

‘qe elggicetse $04 <6 eats itvece ce yaw counrh 
- ye copeykueceyiss* ‘rQietccwe) ; 6 

= Bebbecl era tyteictseices - oo 

Se (SOCREC ECOL. Ge [e MoecLypociey yf: 

RRP Cat testare Letse eeccg ee 


» 7* qectsteo: ey 
Case EE 8, S8F Pereransye ¥ wie - 


7° | 

nee Seeayoclres »: 

b @ghoerzsyoo ce iatacasus. 

os Sroayocs,{youetwn; po ft 

Q7yAwene@ terteree <r Te igure 
cComboag, y, qe avizec¢ cme 7 | 
€ Ste VShionage boc Vina ty at 
4 s* TS sqaure ge 78 © 

-_ ee". G2 pormatta.pt oe: 

Mereuticatye ef. 4%f (r=2 

ee i os oe or i : 

Fe, Ceaeiaarey qaew tse 3 ad 1 ® 


la = oe 


TOHf)* (4 RHG Y it! uy. ed 


.’ Sepneyd sazqfoq sat 

JUaMISOeIFFJO J9I09I9P op Fsuye juejjowrzed ‘suyeiz say ans sgjuom syzyiTsodsqp 
ep juyod ne os} eT sida aQ8TATP 213g 3}PeIASp eyotsyood PT & opte,T,, ‘asueay 
esnf np (q)[]T UotIepuewmModer eT e JUueWEMAOzJUOD ‘anb giePToIp Juenbasuos 

Jed ® eTTq ,,°Sepneyo saqqtoq set aed sasneo SjUSWeTTTelap sep uoyzyntosaz 

BT saeA sed pueiz un jTe1es sutTei} set ans aoeoqjjJe Sepneyos sazqoqg 


op 1nsj0939P UN,p UOTIeTTeIsUT,T, enb yyFesued aTTe,nb gaeToep e WaID eT 


*souuet peues 

Se0INOSSe1 Sap UOTIeSTTFIN,T B,Nb Jojntd seoanossaa ap uot ejzodwyT,[ B 3AFeAatT 

eouepus} eT “agsSTTTIN JTeIg UOTIN[OS eAgtUAep azjad Ts °nee,p Sinod ap 

Seid seenqts sejegd ap sautsn senbtenb e saatpadxea Sosneiesuep sestTpueyoiem 

“ gauteqie2 anod eTqtssod a8ueydea ap uoyTyntos sun 37e39 nea razed .rzodsursz3 

®T anb gnb~puy fssne e [I] -aoyTAres np yo sjytszeq sap nhesazu ne sametTqoad 

ep uot }yaedde,[ ep ajtns eT e assed at suep GIUPPUS} 9399399 QAIOSqO IWTeARe 

TE,Mb 9248 T09p & TI ‘*AeTInor Aaodsueaz np 3tTyoad ne SAIFETAOAIST Jaiodsurlszy 

np uopuege un ied juortnpeaq as asueag suotTIepuemMOdeZ Sop es1ANe0 Ua asTU eT 

ep JUOTSITNS9I Fnb sdyAres np uot eAOFIAVIap eT 3e SJyTaeI Sop uoyIejJUaeMsNe,T 

‘senbyjue[.e saouTAoiad set suep jaodsueaq us eoueTiedxe,p saguue sasnaaquou 
Ses ins jueseq es ue,nb azenbaemer ATey e& Wd1D PT ap ujTows. 37 


. Sesnsiesuep sast~pueyoiem sep uoyzjuejnuew eT ap S1OT ina joey suam 

99 JerOT Tome Fssne jusstop ‘jaioddei op s9qzat joe xne Jo Teytszajew ne 

‘Teuuosied ne yfeiz e fnb ad ua ZIFANIQS ANsJoeJ aT ‘uot IeIToTdxa,p 
SeTemz0u SUOTIFPpUOS Sep suep ‘aizJorD0e B JUeSTA sainssw seq, (€ 

379 *,°oFTQnd np g3tanoes eT eB vajaodde atos au uoTIeAOCTToMe 

sunone,nb sues ‘zat4ynoz j.az0dsuesza np 37Joad ne sazepaorazaz 
jiodsueiq np uopueqe,[ aeuzeaqua quateazanod SsuoTJepueMMO.e say, (7 


:, shed np sajyweiqxe xne 

SQNITS SesitTejJeustsuod sa~T ya sanooied SZu0T ep ins sinezTpaedxa SOT 

anod sesnatigs sai} quoiss ftnb suofssnoiedgi ‘saizeqjeusytsuoo sat 

32 sinajtpedxe sat ins senbtTmouozg suoftssnozedai xne qyaoddeaz aed 

gsodoid JueweT3ai np azqzanoas eT @ UuOTINGTAUOD BT Bp saduanbgsuosd 
SeT Juesed use ajuepnad quewemeajxe 2132,, JFeTAep TOD eT (T 


:UOTSPIIp eT ap 
uof ej uesgid ep samiaq ue ‘samatqoad stoz @ 9988919 UT 4se,8 Wald P47 


*[Tesuog 
ne JuPvesyT~S sao1ewMO0D set snoq ap Seiquew sep no xnepToutaoad squameauzaano3 
Sep suofuydo sat Juamaatessaogu sed aTejussgidez au uotT{ysodap aqje0 
enb gnbtpuyt e utowaz aT ‘quepusdey -uotsstumo9 eT queSueuyj aoutaoad aenbeyo 
qJuejJUesSgidel asiatTeuUOT AUT un,p enb Tsute uoT8aa eT ap satjaed Se8SI2ZATp sep 
queusACId sTeuuOoTssajoad ap qa Sorfeyye,p sommoy,p 9IeTAeA auN,p agsodwmod qjsa 
TF98Su0D eT *WdlO PT ap Gof jeasTUuTUpe,p TFesuop eT aed aganoadde aja year 
egjuesesid e [r,nb uofzqtsodap BT enb g1e[2ap e WdlD PL ap ujTowg} ey -aanaN 
~eAt9L ep Jo pienopy—soutAag Np eTI,T ap ‘yOTMsunig-neoanoyn np ‘assooqg 
-STT9ANON ep saoutTaoad sep sjUusmaureAN0’ saqT ted agoueuty 4sa ya sanbyque>qIW4 
SeoutAoid sep adiewmMod ap eIqQUeUD eT & ITTTFJe UoTIeA[NsuOD ap aemstuesio 

un 4389 (VdLO) senbyjAuepqQe seoutTAoid sap sqjiodsuejz3 Sop uotTsst~umo) ey 


og weeaeayeernoenertomeseparpsgcecsiren ee eee 
SHNOLINVILV SHONTAOUd Sdd SLYOdSNVYL SAC NOISSIWNOD 0-OT 


cor 


'G® GonMcanjass [ou.werde « 


_ ch 7,6 cebeow) uz NG he 
‘woep.e vy ee wee, OAK Sco 


7 wee aa 3) 888rk F 7. eee 


pe sepmrucs we taeeuere ey 6 ot 
sll aegetewis “geris.1y6¢ ve 
me ‘ erce® ede 14 an eae 

i 98 dn,77% Gycecewec hur ersrtz 
BOsTGr GO Epes Hesse Cay pepe 
SS ee ee Oo GestEs 


‘ervic Gebjgacce 96 9ts) 33 F* 


pea 


—Te 


0 2” Nitayvel 


- ' 93 


‘Eyopey q,cseere ec TE oe1 a 
A eouaepeak = Teewe 5 > oecvy 22 


Ww 

_<we 

, § 

>» or 
ECSEAUE: 


*“uveIIZ] ST ans stesse,p [eqoT3 ewwerzZ0ad un 
eipusidsijus,p JueMeraTMoTIaed sn{Td Je sTessa-satT aaatnsanod ep ue Jeured 
Seinssll Set eipueid op uo;ss—TmmoD eT Be gpueMap eB Siaquai0y -W 


*Slisquel0y *W 
ep Jiedap eT sgade sftessa sad Jay,nsanod sed Juepuedss eB,u qo ay °8adtuutTM 
G UOISSeM Sis; [ee Set suep sun-senbtenb juop stessea,p esiqwou ufzeq1zao 
un,p 2efqo,] 3FeJ e uoFQUaAUT UOS gq) np Fotdwe,[ B@ 3IfeIe@ [},nb quepuag 


"P9190 FT 9139,P JUSTA STTe No sefoa sat ans ef gp 3afeAnozy 2s aouUe ASqns 923390 

TS Toufmssjep B® SBQ1EqTT 389 eTTa,nb sap aoza_eTaAgz aoue sqns BI 19. deI3aEP 

@ JUeAIIS enenb ap uosem at ans Ye VATIOMODOT eT ans sg0eTd sinaqoajep 

sep anb stpuel zeyzrted np azyneyoans aun 3Ua79979P STE,nb sap satoa 

SeT ANS eoFAIeTZAQI |BoURJSqns aUN JUataq;{ FNb uoZem anbeyo ep netssa enbeyo 
ins s9gnj}s sTfTeiedde,p asodmod as Siaaquaaoy -pW sed gJUsAUT smMpysSdsS aT 


“dO HP eyotsyoeit BT ap UOTSFATC eT ap ufas ne aqskTeue Tee T},Nbs10T 
gjUeAUT eB TF,nb suosem sap pioq eg sepneyd sazyoq ap Andj.aIap eT eATAlap 
op UFJe suyoug} sep ei11eq eT e atedde aig e B1aquaaoy TaeeUoTW -W 


Sa ee 
OYdaNAYON IAVHOIW *W 0-6 


OL 


: 
Ss 
Yee 
> 
7 
«Sperry 


aw <r. 
8: 2, STE COVLjiwee (ecw 7 a3 s res 
@ 46 ATY Ost qecyeag dee rey cue auie 7g 
Merouseve Ge 74 Tw ve con . : 
TTY SF hoi ct ’ 
t dees T? COtaaT #eTou "ots ) Ae 
eC .@,S)oerce? ce r13 
S70 97 MYkchE GE eye Pyw; Pece 
geywict eft Seb ee anes: 
Sain die ae qybvere: ‘ , 
orf . migaee — £24. ory oc 
om JOG SCPTATLES. Ge pty Ya, Ariw 
geass ye.) Seang yee" "% aed 
Teeeeud Brea’ wera’ come + 
. spoon do bya bop fe & 02 re 
ie qe qoyjwe’ ( wy 
PTTTIONS G6 goyyece | . 
i? P yee strteuc<e se. gn id ‘ 
; are” s¢ cocete wi y 
| a 
f af J 
re qoerecaye! + TEbet. na 
aamiesenr Weise geac «* 
pe pare at yore «; ve oq indie . 
MOE fee LeRTL Ci i so emit : | 
Seq UGd aeyony ore ‘ . 
t Ge ‘nsirieonms «+ > t 
‘peony $@ ce fe & oreo! Pew . ta 7 ms 
| eomibge® Sayre + a 
EECCTOUO Glas get Sit Greet we Gens 
g boweeor SAS Gyreaypowege enx CLE; ce At pasEe8 «£ e 
Paes Tee yecke” Ee bLGocenhee Te : 
i a, fh Yeegs pur *s eoraeyt 7 eno i sy rns aE wee We 
; eo Lit Peer Cervye, Tet 
a 791 


‘lay ep uTweyo aed sjiodsuez3 

Sep 92}7W0D eT aed gssed oT suep sgmatjuod ajeg e atj[enbez ‘aqyzszotad 

233299 g3da00e8 JUO Jez ap sufMeYyd sat enb aizeToap uo VIA ap sjuejusesgader 

Sey] ‘suotJepuewmosel Sap siANs0 Us eSTW eT ap UeTNODEp suoTssnoaadaz 

SeT 943009 WIA OP Suter, SAinjnj SeT azaedg oad ap uyzyJe sane3ekoa ap suterq 
Sop eifejzsofad uozzenzySs eT awWATJuoOd, uoTssTwMOD eT enb 3TeTNOA VIA 


./SanasekoA ep suyeaj xneaanou ap ieqnofe,p qa suOTINUTUTp sep 

Jen} oeFJo,P enagid gIFTTqFssod eT eAsIFWTT eTTe 1ed gyozeW Np uoTIeIAIQUad 

82130U op NBVATU NE VdTIIeISPAVP BIBS ***a1ANG0 Ue aSTU eT, s:aIeTIaP e VIA 
*,Se9puoy uetq Juos 1a} ap suyWayo sep suotjyTsodap seT anb jueunsse uq,, 


.°97ANVO Us STW 913g sed asstnd ou oyT uTeI3 

np xofAres eT anod nagad uetd at *-*anb 4sea WIA ap sazzTATIoe S9T azayonoj 

3}7e1Anod {nb ssnetigs sntd e{ aouenbasuos eT, “JeEpgUUT,[ suep Tetiajem 

99 Jeainooid es ep eTqyssodwy e1as [~ ewmoo ‘steW -snaaad quae T Ten.9e 

ONT UFeT NP SaoTAASS sap uoTZoNpoajquy,]{ anod snq{d ep suo8em jnau ja 

SSAFIOWOSOT aijzenb AatoAe,p asATessed9u eles TT ‘sauam ag *S1P[ [Op op suot{{TTu 

19 UorzAUe,p Te ITdeo us Jnod un e no sguue aed saeTTop ap SUOTTT}TW 4‘ op 

sn{d ep uoxzeoOT ap Jnod un eB nueqqo eras saT[enqoe SooUusesTXS So, sitejsstqes 
ainod s}yeTep set aed aayessaogu npuea Tetazajew neaanou eT *‘xne uotas 


* ,2TQeesT Tsou 
g esnofigs, op JyeieTzeA suoTssnoisdeaa sap aouejioduy ,[ ‘eTAressep uoT3ea1 
BT UOTSES SVIA PP SgZIFATIOe sat seqnol seTe8ea uosey ap sed JueTersyono. ou 
SeTTa,nb aenbiewai 3yey sntd ap quo ya saqzazIoe SinsT anod juejiodut sai3 
ANOJIBF UN JUSTEI9 OSSOITA eT B YO ANeNZuoT eT B SsuOT}OTAISeA Sat enb atoaes 
+Fey 3U0 WIA eP sjUuejUaSgideI say -a8eUstoMa aD Ins s{[NoTeO sas gseq & VIA 
‘esueig suoyjepuemmodei1 sap aaAnao ua astm eT sanaSefoa ap suyTeaj sat ans 
Pane ,nb suofssnoiedaa sat ans aseustoug} un gjuesegad e ND aT [nes hitter) 


*,238uei9g a3nf at ‘snou uotas ‘aqduoo nuaq sed 

e,u Juop, uofssnoiedgi aun ‘faianso ue sastu queteqg asueay suofjepuewmosvet 

SoT -S Sinesef4oa ap sutei}z xne sguuotsessz0 913g JUPANOd spieqjel 

SeT ans 4}fe 310d aTedyourad uotjzedns009I1d eg -aouetTpne,T JuPANp sutowe} 
Sep gjuesgid jo 37199 aZeustowsa} un stunos e**ouyt epeuey [TeY VIA 


—— 
“ONI VAVNVO TIIVY VIA 0-8 


or 


ae « = ad wae ® podey, ® 


Frais 77 oe a & 


oaks oe 


9 en —— : 
7 e : s ~~ © 2 | 
7 
* 

>< 

| ot 
: - 
sania vipat . . ® a 


aya: ws - 
oe ir Cyydatag : ot : 


SS ve. & 4 


7 Oe z 
yee vo % . 
a i . 
eT 
atoe FU 
2 ; 
Te i 7 
J a4 > i 
eG 
w,® 


y vs. Tia s Veh, VF 


Mictye? ¢ <o0% 

zt wr ee6 Ds oertr mor 
¢ A ce oe ian > 

7 ay: oa “ys 


sonia pa] ay Cot : , 
o pee pT TRO iG coors ce ‘ ' | 
<< papenia Saeeenahiaaidee tara | 

: io Pi Ui re A on 

Fe 70 es <yostos oe -ce eho 

peg BALES que coger 926: . . 

ot 7 FRUL@ Hoeeec: @ . 

bt ners Mee ge COWES. y 


Ce | 
i 


yer ba p< magne aeyiae: . 4 
ries ve bee gae: (tie | 
Pirpeineno std i 
chines geazmeee . eeevu 
Ios PeiCpETE foe NVCBELSBene , — 
a) ele. : we 
nhs Dd te ee es T 
ee 2 hon 
Seyi aQeyypcuesfsyeasy yes: ¥ wig ae 
Pea rer gevds ow be wucs | 
Giverny he cere 2 aris ; 
PEReDivs 
BPP we &6i [As : 
= 5.39900 6£4¢ LAR.) bugel ;@q4 4 
(ORT Ord OFC EG 0FE5 Oo) jh erer a 
m POST GY EP CON few GH T eh 2 PSE O6P 
sie: Seeeeryretas 0 yserss ray. ST a 
= 


77?” 
ve. 


” 


‘ =m) 
Se 


*uoTIeOTFFASNE ep asoueuuopig,T 

Subp senuse UO SUOTIepurwMOdeI SaT a1ANs0 Us JuPIjawW Ua,Nb Queptoor,p 

senbs}ti set sntd jJuametqeqoad 4fTeatnpea uo ‘juetnoz TeFazgIWeW eT 3a sa_girsj 
SeTOA sat ‘ewz0j-ajeTd eT JueAOTTQUe Ua,Nb anbypuy e -ouy saefaqysnpuy gy 


‘dey ep SUTMeYD Sep SgIT{[Tqesuodsei se{T no suoyT.adsuT sat sed aoetTdmaa au joa 
eifejueugTdmos yfos uofjoedsuy 933389 anh uofAFpuod e uot AoTAZ B Siet{ted sat 


dejoedsuy Be a3gad Ase eT[TyY ‘AeTpadxe set ep jueae sjnpoad sas quejazodsue13 
Seu TO-SUOZeM Sap UOoTJoedSsUT,[ JUSMaTTeEN}JIe aNnqQodazjJe J-]-9 


*esueInN UOTJepueMMOdeA eT eB asueYDeI ap UOTINTOS aaneT{[Teu aun azeI9 


Senbs}i sep uotionpesa ap suzy xne uetjeajua,p ja uot} .edsuyt,p sapoyjeu sap 
uof eo; {gue ,[ enb anbyput e Tefajsnpuy ofFyeaz np ouueTpeued an8T7 eq 


‘92TUTT TeqITdes un juedke Aez ap sutMeyd sat ‘{eosT] 
eiplo,p SjUeMaseinooue sep queAsjO ua NO sjzdeA1Tp s3NoD sap efjaed oun jueked 
Uo otFeTAOIIeF gITAnogs eT ep UOTIeAOTT9MUL,[T ANS quejIOd squejiodmy sjafoid 
SeT SUPP Jez Op SUTWaYD SeT JopyTe JTerAsp JueMeUAeANOS ay + jUaMaUIaANo’ eT 
aed sghndde 4qoL9 np uot zndexe,p je UOTIPOTFTAVA op soumeisoid saTz anb tTsute 
19J SP SUFMSYD Sep VsouezIN,p VdTAIES aT AsUUOTIIeZAIAd ap 29PT,1T gAndde fssne 
B MOG “Saute }FO-SUOZEM SAINsT op sadeoTJJa uoTJoedsuT aun eg Yo UatjezqUa 
un g e0gis Senbs}i sap uof onpeda eT e Jodyotiaed, queyteiasp sanejtpadxe seq 
.* Sasnetndod se1q seuoz sap suep sosnaiasuep SosTpueyoieuw sap quej,szodsuejz} 
suyei}z set anod atat[noqzqzaed ua, sajzatdmoo sn—Td suotjoedsut sap azenqoazze,p 
gigs3ns e astadeique,7 -saXortdme sap uoT_IeMioy ap sammerzZ0ad sanat{}tew ap 
2 32 sejatTdwos sn{d suofjoedsut sap @ SogAS VoUPTISTA eT ap uozjequeMsne, T 
389 JUSMeTT}e1ap ep senbsta sap uotTIonNper eT suep aydmoo atuay 3nejy [IT juop 
que{A10dwT JUueMETe uN,nb anbtpurt fssne e PpeITMT] epeuep jo [eoTMeYD Mog 


*quapyzooe,p 

Seo Ue Opte,[ ep aeasjo Taenbat ‘(dVaL) 320dsuez3 ne a0uesgIN,p epte,p uetg 
uos Je1OTTQuUe,p sueXfow sap JUaemMeTTenjoe PFPNI2 eTTe ‘sgAo[dwme sainat ke Aaj 
op sufweyo set aed saaguuop uoTIewWAOFy op saoueEgs Set anod Tauuosied uos ap 
SEOFAAIS Sat JlejJjo e uot AeTPoOOSSy, 7 . eNbz~Wouodss a1eyo spanot aun epeueg 


6ST 


ne azesoduy sues ‘sapneyd sazjoq ep sineqoejap ep sntd ap UOTIETTSISUT,T B Wa 
suoTjoedsuT sep Jo uetjeAzqUa,T ap ‘uoTIeWACJ eT ap hesaAyu ne suot.eioytTeue 
sep @ IFepgovoad uo fs sosejueae,p dnoonesaq ATeraat eI uo,nb atTques TI, :enb 


gnbypuy e senbywyyo szynpoad ep squeozaqejy sep auuetpeueo UOT Ie TOOSsy, J 
suofINTOs saijny 7-9-/ 


*neaatu 

eg sasessed set aed sgsod senbsta sap ametqoad ef ueatosai ua 22 Tandes es 
op UoTIeIOTTOMe,p epoyzew onb jue} ue sejTieM ses gAjUOWAp Te uo,nb jueae 
uOFINTOS e339009 zeAnoidde sed ou op gpuemModeI e stem ‘ atqestTey yo aoRoTIJa 
‘aiNs UOFINTOS vuN 913g eTques, gsodoad uoy3ewAoz ep ueTd at anb enby put 

B 922 FWMOD DFJJeAL WheTOAJoeg PT *aglUOWEp 929 sed queke,uU aTTIqQequeaa 

eT *Fo-epeqjs ed B a1Ans0 us ostu eT sed erzatndde,u ya suas ad suep @puoge 
Tssne e J-I-) ‘senbsti set eatnpga ep atqrssod 3428329 [I,nb ganoad ate 
uo,nb sues eifejy os sed JyTeAAap au artanac us ostm eT anb gIeTVep Juepusdao 
quo ONS] eT ep sviquew sey -suosem sietweid x~Tp seT esned ua UeQION 
nesaAytu e sesessed xne sjuepzoor sep uoTyriedei eT ep uosytesr ua ¢ ap NITT 

ne suodueq suosem Q][ iteoeTd ap g2933ns e stew ‘3 }7e199e UFeIAaD UN, 3TeEATJO 
uofzFsodoad 933989 onb enbypuyt e [aTaysnpuy oF Jer np suuatpeues on8Tz7 BT 
‘quepuedsp ,*jueteiafns fnb saaAtjesgu senbqtmouova suotssnoiedaa sap ajzdwoo 
qUSFI UO FS sanbyuyYyo sjzynpoad sep aeafefaoriey Jsodsuez3 np ajtanoas el 
SAFISOTFFUSTS uodsez ep sed JuoepTeisi0f;[gue,U ***suyTeI} Sep UoTIeWAOJ eT suep 
SJusMesuUeYD Set ***uoTSSTWWOD PT B Ssajuasaid sqTey sat uoTes, :anb STAB ,p 


3Fe39 Senbywyyo sz{npoid ep sjuedTaqey sap auuatpeues uoTAeTPoOOSsSy, T 


SeTeTogds sasneiesuep sesTpueyoiew sep JUueAe,T B JUeMaSSeT)  [-9-/ 

*SeguTuexe 932 [Tssne uO aesueyoei op suoTj4ntos 

soijne,p ‘juepuedeg -satTefoads sasnaiessuep sestTpueyoiew sop 41zo0dsueaq 

eT ainod ufea} ep juemasse[oO ep sainpgov0id sat JueuAeoU0D Aejz ap sutMayo 

sot zed egig83ns uopTANTOS eT ANs sz}yTezJ 92g YUeANOS UO SaATeqUSMMOD sag 

*sosneissuep soesTpueyoiew sep qJaodsueiq ne segpfoosse ajytanoas ap saansew 

Se[ JueUuTWexe use uoTIeOTJTISNE op adueuUuOpjg,T suep senuejuos sanbyytfoeds 
SUOFINTOS Sop BTep-ne saT[Te JuOSsS suoT eyTOOSse Je SAnejTpedxe sainetsntg 


asueyIeI ap suOoTANTOS 9g-/ 


*soxTy Je seq snueAeI Pe xN|ad. AaT[NoFAAed us ApLeAVs_IaeTJe Jo suatpeuey sat aed 

Se_gWUMOSUOD SeSTpueyoIeW Sat sano} ep Anod eT ans ssjuejJAoduy saduenbesuosd 

Sep 4reane aiAnso us astu eT onb atoaes QrTezy e epeueDg JO UOoTIeTOOSSY 

sey suedoig e] “urpezyzTTodoajam oQuUOAO] Np soiemMOD sp siqmeYy) eT Jo eTqunto7) 

USTIFAG JO SaTaAysNpuy Yysez0q Jo [TFouno) at_ ‘TeT~aqasnput ITzFeaz} Np suuaTpeueso 

OnsTI eT S(aFerAsqueuMsne oenbtjJasisua uoTJeMMOSUOD eT onb Aenbaemer ATeFz 

tTssne e fnb) vseIITMMOD DTFJJFeAL WNejToOAjeg oT aed oanuaeqnos aje e saduanbaesuod 

Sep UOTIeENTeAY 323399 ‘*(aTdmexe aed ‘suostTew sop asejygneyo op atqtisnqwoo 

2T) SpAeTe SINOD sep eB sEM ‘SdSTpURPYOIeW Sap UOSTEAATT ep aqytoedes 

e[ ep nesatu ne sameatTqoaid sap afoae A Ayerinod [} ‘suatTpeueds srozanjorjnuew 

Sap uofIeToossy,{ anbrput e ‘snqtd oq ‘*saeatTe,eus{~suod sat ye sainaytpedxe sat 

sno} anod seiaztefTAoidey uotitTpedxe,p sytiej sap uotqeiofew aun aed anb tsute 

uot eqpFotdxe,p Je uoTJueynuew sp ‘SaiteJUsAUT,p Synod sap uOoTIeQUeUsNe sun 

aed j}yeapNpezq as Joe “Ady Op sufWsYyd sop Teqtdeod us synod sat AasjUeMsNe,p 

anb fsuye uofzeRyoTdxe,p xneqj set Ja suosem us JusmouuoTs Ao idde, T 

dAif~Nparl ap yeyjsa anod jyeine voTIepuewmMode1 39909 ap sAANso ua sastu eT onb 
enby put e unwWOD ue sieyd ep Sinajeigdo Sap suUaTpeued UOTIeToOOSSY, TI 


SST 


*aTMOUODa, T 

24n03 ans vajiod spuei3’ op suoyssnoisd|ai sap ajtoae suop queTteaainod 

aojJewmed ad suep saindnod sep fsie[[Op ep SpAaeT[[}Tw g ATequeseiadeia saetded 

qe seqed sat anod Qg6l ep epeueD Np 33}9U ANeTI9}2xe soIeMMOD Np souRTeq 

eT anb ganbiewera qTey e saatded ja sajed ap sansjzonpoiad sep suuetpeuers 

UOTIETOOSSY, 1 ‘°aatToeded ap suoT}OFAISeA sap aqy~Nns eT B Tenuue JaeUuses eB 
enbuew uoSs SABT[OP ep SUOT[[TW Cfy e& QUTISe eB *pzIT (BIAZQTY) STZ3ey +35 


.° SeTqruodstp 
Souza TO-suosemM sat aqzueqzqo anod ad.UueAANDUOD eT JUuateAay as sinazemMOsUOD 
set zeo ‘soryo un aed }Teat~nNpeaq as aqdnaqe joa ajeTpawt eizAnsao us 
estu oun, Sestadeajue 23909 uoTeg -*suoTITpedxe sat anod ssauiaqzTo-suosem ap 
SUTOW JTeAeTJTUSTS SuoTAeoTJT pow ep sigtTjew ue satqtssod saouastxe set deae 
ZuewajutTofuos fanaqzoez ad aonb gnbypuy e yse[O-ATAeqUTYy *jJuUsHAaUTUEY Ie, p 
sdua} sep uoyjejuomsne,{[ aed 99919 aT[e. ep sn{d ua spuemMeap eTTeanou 
aun B BVDeJ JUSTeASJ SeuaeTO-suosem ap saafzej,gtadoid say -atqyuodstp 
quejg,uU ans a8esodaijua,p spoyjzgw aajne sunone ‘sjode1quUsa,p ATAdes JuorAap 
SOUIZIFO-SuoseM SaT ‘sauTSN set uoTes Sa10TYD Np sed s—T sureq *suOoTIeTTeISUT 
SindtT SsieA eynol ue jo esesodeijue ua sanbytwfYyD syynpoad ep sjuejiodwt snq{d 
SyYD0IS sep AyuejuTewW anod je sanbtwtyo sjynpoad sep e8esodaijqusa,p aaFoedes 
BT azejueusne anod [ejtTded use sjUSWaSST SSAUT Sap AeNjJOeJjJa JuOATAYp soeutsn 
SeT ‘seinjewrzsy sat quesneod sjuaewouuotsTAoadde, p uotqdnaszazuy,p senbst1 
SeT eAf~Npesli ep ufjy *eapteTtes ep sajied sep jo petd e sastm sep Tssne ATeane 
& TI *Pp3T °0D asOTN{TTeD ueTpeuey aed sieT TOP OOO OSZ FB 32 “pI Bpeue| 
JO AAeTO-ATsaquyy ied sae[ [op ep uoTTTTM ¢‘]T 3® SABTTOP OOO OGL PAQUe ‘°pzT 
(e779qTV) STsey *3S ted SIeTTOP 000 SEE B PRWTISe 929 2 JgQIAe,p eguanof 
eun anod enpied uofzonpoad eT ep anaTea ee] °*3g12e uN segade aqyzoedeo autetd 
insT Jueusteq Je enol us sestMser sautTsn set anb ad e,nbsnf ‘fuotqonpoad ap 
essteq sun fTssne jfeine A [} fenpized uotjonpoad e{T azsdeiqqer ap etqtssodut 
3Teiss [T} ‘onuyz Zuo. uoseyz ap AsuuOTJOUOF anod sansuod yuos sauTsn saT ommog 
*SoUTSN Sep SgITATIOe SeT suep snagad uou sj_gIzIe sap no sjUaWEeSsst jUSTeIA 
sep ied ojTnsus Juestnpelrz os ‘saeietueid saigyieM ap JusmeuUOoTsTAOAdde,T 
ep ewe} JAnod e uoTAdNAdtsaqUT ouN,p sanbstT1 set ATerAajqueu3ne 
asueig SuO;JepueMWODIeI Sap a1ANs0 Ua ostu eT aonb ATez np ssednoo0aad 
juastTp es siotded je sajed op sinajzonpoid sap suuaetTpeued uot zepoossy,T{ 

ied agepuos un,p jyefqo,T 3F7eF YuO [nb sazstded ya saqgd sp ssautsn seq 


°2T4 ep sanejonpoad set g1eT.Ep Juo ‘sje1qUOD SANnjNny ep uot IeST[eeaI eT 

eijJowoidwod ‘tsufte ‘je utei3s ap AnasstTuaAnoj ap e13F] B BpeuRDy np uot Ae{ndal 

eT Aayuis} JUeTeiinod sequTeiquod. saTTez ap ‘sjeaquod ep yefqo,{, JuemeTTenjoe 

JUPSTEF UOSFTEAATT BT JUefedeqoejje seT[e,nb aewgm oq ‘utei3 np uotieA0dx~a,p 

sumeigoid eT JUoWesNetags JUeTersqJoasyje Jo OTJeAI eT Jno. Ans saquTeaquod 

Sep JUeTeissoduy sesneiesuep sestpueyoiem sep queziodsuejaq suyela} 

xne sagsodmy osseqTA PT & 3a ANeNBuoT eT B sUOTIOTAWSeA Sat anb ATeEy eT 

ted sgdnoo091d juateja aTq np suuetpeued uoTss—TWMOD eT Ja TOOg JeeyM BIIEQTY 
eT “saeonporg QeeyM aaTIeiedo-op ueTpeue) set ‘suorjz{sodap saneT sueg 


*xneqoTS s}pNod saT ans suoftjeuyz4se,p [Teagugs 
ue sed JuepTeuuop eu stem ‘assaqtA eT & Je ANeNSBUOCT eT B suotT_oOTAAsSe1 sap 
suofTssnoiedgi saqt ans juaytejiod sanajtpedxe saaqne sap suoTqtTsodap sey 


, UOGTBYD ST ABVAAFT & gRZPoedeoUT,[ ep asneo eB uOoqaeYyd ap auwieq 
Zuo, & JuewWsUUOTSTAOIAdde,p sjeaqUOD sap eB azadzoz aed ep sITITQTssoduyt,T 
ep, ‘UOTIBTOOSSY,[ ep saiquew seT uoTes ‘ uosTez ue saguue sosneaquou 

ep quPInp IfTerajegdegI es epeueD aT anod snssep-fo aTTenuue ajaed eq, 


Sa | 


$ ap suot{[tu ¢‘¢g 1aj op suTWeYyo xne sqUueMesiaA */ 
$ ep SUOTTTTU 667 soTedyofTunm sexey -9g 
$ @p SUOTTTTW OSTE SeTefToufAoid saourAapai jo saxey °¢ 
$ 8p SuUOCTTTTM 6 ‘OT SeTePtgpeay Sexel “4 
000 TI SJOeATpuy stotdmy -¢ 
00S 2 $J091Tp sfto[dmy 7 
$ ap SUOTTTTW E€‘SEECE oTeuCFIeurIsUy sjueweted sap souerTeg <{ 
aLaddd “IOI Lay 


:Tsuye seg{NnoTeo sejied sep aed JTeaytnpeizi as OE US 

SoUuU0} ep SUCT[T}IW ¢ ep SerAgFyTUuOqgieo sjusMeSTs sep aqyToeded eT ap uot oONpaz 
oun =,“ Segsodwy jJuetejg sejuTerqUOD sep fs Fny,panofne sjenbapeuy ATeszss,, 
enby-syToeg Np xnee sexT SieA BpeueD Np Yseno,[ ep uoqieyd vs~— Aatpedxe e aaj op 


~~ 


SUTWeYyo Sep eayfoeded e[ aenb afoaes Jfey e epeueD JO UOoTIeTIOSSY [eOD eT 


‘autTsn uos ep uot onpoad op uoT Aonpaz 

BT ap faqtns eT aed ‘3a dseyTUuOMWe,p SsjUeWeUUOTSTAOCAdde sap uofTAnuyUTp 

BT ep uostel ue ,eaestTeued juemetgAgs, ATeAss estaderzjqusa,{[ ‘essney JTergAe,s 

PTT? FS “sTeuuoTI~ppe suosem op g:IT{[TQ}uodsTp eT ep asayjodhy,{ ans svaseq 

quezteja suoftssnorzedaa seo onb aonbaewed Jey & WEeYDOATIN °JoOaATpUT Anos 

eiqne unone stew ‘saitTeTAoiiey sjtie} sap ye suosem sap uot ed.CT ep s3zNnod 

sep uot zequow3ne,[ eB SafToosse STeAiy set pueradmod JodeDQ *QuaWeATIOedseI NO 

np 0 38 q ‘Y¥ SOTAeUg.S Sep Sed eT SUBP SIPTTOP 000 069 3° 000 OZZ ‘000 O8E 

ap s[hes xno eB JUeTeAeqUOMsNe AasueIIa,[ ep JueUseAcIAd suOT ITpedxe sao 

ap S[Tonuue sqnod sot ‘sTNoTed sas uoTes °puelIfeW op uotzonpoad op sutsn 

UOS OP UOFROSIATp us Jo SANaeti9zxXe,[ ap JueueAoid oeyTuOoMWE,p UOT ITpedxa,p 
Sjnod xne seTqetTques sesayjoddky sep gnbt{tdde e *ouy weyd013tN 


*SleTW1ey Sap SeAVToUeUTJ SAIINITJJTp seT Tsuye Juejueusne ‘sguue ied 

SUTe1IS Op souUuo} ep SUOCT[[T TW ¢ AajZazodsueI} op ‘ND aT uOoTes ‘aTqtssoduyt eises 

I} ‘seegiiJejJ satoA saT AaNs sjusWaAquOoUS sap uosTeaz us ‘sdweq sweaM Uy “ayo 

SUTOU B 3a SAnaTT}fe azsuuofsfAoidde,s jJuseTteiinod su stenbsaT ‘suatpeurs 

SleTUIey seT aed saeqaiosqe JuseuaAtTessed.gu JUeTeras synod sag ° I Tnpoad 

9D ap sITeTAOAIey JAodsueizj ae—T anod sie{[Op op suoT{[ [TW 47 ap s[enuue sjnood 

Sop aed 4~Tearnpeiz os DeyuOWMe,p SUCTITpedxse sat anod sie[[op ep suof{[{}w 

GI eP SsTenqzoe sTenuue synod xne svaqnofe sjzTieq sap ool °d Og ap uoTIeQUeMsNe 

aun, p uopzeot{dde, J ‘at[Tenjoe uof onpoad es anod sie[[op ep uoft{Tya T 

ap [enuue 3nod un e sn{d op suosem QQ] AeNOT eAASp aTt{e,nb uotsnpouo. eT e 

anueaA Ase Ua *oUl SeTAqsnpuy qo ‘sjtnpoad ap sat juenb sewgu set JezAodsuelz} 

inod suo8em op siqmou np ooT °d ¢z ap uoTjeqUeMsNe aUN JTeAaeRTSseogU ATsuUeIy 

ap sdmei ue oo, °d ¢Z ap uotzequeusne eun,nb ATezy oT ANS jJueseq 3s UY “Idd 

NP 2[Te° ep sazouTIsTp suofAysodep sep juequesgad ua uot JepueMMODeI 373920 

ap aiAnso usa estTwW eT ap suoTssnoizadei set aatztquenb ep ghessa saunoeyd 3uUO 
‘ld. Np seiquew xnaep set soa no} S*ouy SeTASNpUT FO oe °d9UT WoeyosorzzINn 


°aanjzzianou eT ep xfad ef ‘juejaoduy snjd Fez ‘ja 

@ifvejueuT{Te uotAonpoad e{ anod sesneaqsesap saduenbagsuod sues, JaqysTxe ned 

@U UOTIENATS 393399 “SaSF[} IN sfeasue sap UoTANUTUTp ouN,p 9sned eB SazTOVeI 

Sop UOTIONpastr oun JouTeaque JuatTeianod Jazodsuel} np neaatu ne saToeIsqo 

S@8T no synod sey ‘*sfeigue,p UoTIeSTTTIN,[ ap quepusdap sez[oOo_1 SouTeqjIVO 

@p a[e}0} uoTIoOnpoad eT ep COT °d os e,nbsnf azeod Saanq[noypage,{[ Jueferzsyonoy 
saouenbasuos sequejqiodwy snj{d set enb gnbypury juepusdsd e [Jo a 


OST 


,uyewepueT ne anof np oenbsaad [eT JUazAInoUOD a8equUeAR ad JTeISUTUT Te 
vesesTAUS SjTie} sop uoTIejUeUsNe,[T enb stTAe,p sammos snon, :oenb ‘stug 
-S]281q sep sgyoiem xne QyTeI2 eB Fnb 9d us Juswetat[NoT aed snt{d ‘aaeToap 
e ld) eT *sueTpeueo sanejonpoid sat enb saydiew sad ap sansaqonpoad xne 

snqtd 3 nu tnb (sgj0ze sfTeirsusa,p uofjonpoad eT anod azezT{[NoF_aed usa ‘jueIIOduT 

Sei}) Taainjzeu zes np xfad np uostera ue Sot_zed usa sufom np ‘ajQgo ad ap 

2ITTFQTssod oun e K [TIT ‘oanbyyJpoeg np sufyezsata sked sap ja Sfun-seIg sap 

uoyTsuedxe ua sgyoiew sep uot Iejjguegd eT Ans segseq aig }ZUO suOTSURdxXS say 

°SieTTOp ep prey{ [Tw y*{ uorf~Aus,p ynoo ne senagad suojfsuedxe sat izaqoezze 

Fsufte JueaAnod ‘uot zeJiodxe,p sgyoieW Set Ans sajUueA Sat ans ‘juenbasuod 

qed ‘j39 syeisue sep [}eJep ep xfad sa_T ans sajuejiodwy sgaq saouanbasuod 

sep @ 9 Ie g SY SOfAPUgDS SeT sUuep agnbypuT,nb Taq Azodsueszq ap sj3nood 

Sep uot Iequomsne, J <*xtaid ed ep QoT °-d og e,nbsn{ ‘seo sutejzaiao suep ‘ja 

sqeisue sep [feieap ep xtad np QoT °*d ¢¢ Suuakom Ua JuUajUesaader i10dsuPRaz3 

ep SsyTeay set “‘JUeMeTTeNJoy *gjI0dxe 3se (SAeT[OP ep SpAeT {Tw Zz) sauu0j 

op SUOTTTTW QT Op eTTenuue uof onpoad eT ep QOT °d Og enbserg ‘sasnaresuep 

SesTpuryoieu sep quos gz; queNnb 33320 ap COT °d OT uorataug -TTeaz aed 

OOT °d OL JUOp ‘(Seigtwead setetqew sep stadmod A) sastTpueyorew op sauu0j 
ep SUOTTTTW CZ JUeWeTTenuue etpedxe sTaysnpuy,{[ enb nuaqnos e [go aq 


“UOTINGTAISEP PT 

anod eifeqjuewetddns ~[eqt~deo np atqsaauT,p aay{ssavau e{T onb Tsute saaete snt{d 

asesodaique,p syTeij sep azeqnofe,s Juoapuefa saaata snqtd Azodsurszz ap steaj 

sep snqtd ug -seTedyoutid seust{T say ans enb sjuemsyoueaqwe sat ins seaei3 

snj{d dnoonveq juoies sy03s ap sewatqoid sat Je aoTAXeS Np uoTeAOTAVIep 

eT ‘Idd eT sgade,q ,,*jueaeszedne,nb saaei3 snqtd dnooneaq ‘juoaqyesaeddesai 

seweTqoid seo enb suosued snou, ‘uoTJepuemmoder 33309 ep e1Anao va astu 

BT oeae “TAD eT UOTeS c*uOoTINGTAISTp op xnNeaeseI xneaaNou sap yo suoSem aed 

SJueweuuOTsSTAOIdde sap uotejUeMsNe,T eB so~As JuemMedgz1 enb sanuajze JUOS 

es eu fnb ,senbsepremeyones uotITpedxe,p seweTqoid, sep gipuasue e uoyzjenqtTs 

2332) *seT[}ewes ep uostes ‘sdwequtTad oT Jueanp snpuea 4nojIns AueI:a 

Sj2~npoaid se{T ‘suostes sap jusemesie, quepuedap atajsnput 9330a0 aP SIITATIAOe 

seT enb 3se owetqoad a1qne ug ‘ND Np 9 no g ‘¥ soTaeuads sap aarAnso ua 

osTM eT Op a7FNs eT BOOT °*d £Z NO OZ ‘HZ Sp QuaterequeMBNne sTea8ue sap 

SoafTeIyUN sjQod sat *aynQyAsu] Aezy[TIAeq ueTpeueD np saiquem sastadeaqua 1] 
ep spidne gnjoejje asepuos un suep snuejuOd sjuUaMeUSTesuaA sat sgaide gq 


*SANsTigIXe SgydIeM Sep NedsATU Ne AeT[NoTJ1aed ue ‘saquaa 
SO8T ta VeTJe Jrezinod sjnood sap uoTjeueMBNe 93909 -epeuRD ne saoueISTp 
SONsUCT Vp ANS sATeTAOAAey JYrodsueaq aT aAeNjoazjea JueTeaap eSuByoaa 
ep SAnessTuanozZ sat Fs enb sinajeyoe xne sgaata sntd Jaodsueiz] ap sytaeq 
sep iaesodwt yteazanod eu uo w STUQ-SIbIG SeT SiaA uote I0dxe,p azfoedeo 
94170U JUSMESNETIVS JUSTeAeMOIdWOD SgAeTQ J1odsueA ep sztieI Set no 
eI49qTV US JO OFIPIUO,T ep pAou v{— suep sagn zTSs seutsn,p soueuaaoad ue stun 
-SIBIg Xne sesTpueyoieu sep jusuajUuesagad suofTpadxe snoy, :enb anbtput e 
T-I-0 ‘emgu eq *saig3ueiza suotTjeqaoduy sap Fnp[eo e yaoddez aed xneSequeae 
sed j]elas ou uatTpeued 4sq,[ ep sanajeyoe xne snpuaa uetTpeued Iseno,T 
2p soufsn sep szynpoad sep xfad a] *sytup-sjejiq sap yseno,T ke saindtTigquy 
sjujzod sp soueuaaoad ua SosTpueyoiewm set anod sinooied SZuOT xne satoosse 
SJyie] seT sed uou Je serzgtquozy squtod sap soueuanaoad ua sastpueyoaew 
Set anod sanosaed sqjqjzed xne sazoosse saneta 4szodsuraz} ep syyaeq 
set azefed e,nb quo,u seuteoftiame sastadeaque SeT ied ‘supvedtisue sjueazinouos 
xne SoTqeigu[NA jJUsTeipustAep epeueD np 4se,T ep Je aaquad np soueusnoad 

ue senbyTwtyo syynpoad sat anod q-]~-9 ap uaTpeurd 3SeNnOC,T ep sayoieM sey 


CST 


; =) 

sejuea sap COT °*d ¢*O1) SAeTTOp ap suof{ [yw [7 ap S]NOD SoT enc eae 

S}}npoad se. eB gToOsse jJT1e3 Np col -d G€ ep uot Ze jUewWsNe sun {(saquaa 

S®P OOT *d O€) SABTIOP ep suot{{T}Tm ‘ye Juapequasaadaa uoTjTpedxe,p s3noD 

S®T “0861 Ue S3zTnpoid sad ep ajuaa eT ap jue[novap SIBT[OP ep suoT{T Tim cq] 

SeT ing ‘*4tejF 9p suyMsyo sat aed sgig838ns (anbtTysned apnos ja onbyanydtns 

epfoe ‘eignos ap apkxotq ‘aaoTyo ‘aapkyue oeytuomme) senbymptys sytnpoad 

buyo ans jJyie} np uofzeQuewsne,[ ap saouenbesuod sat a3; jueNnb ep sawie3} ue 

2TNOTBS @ T-I-D “*SeTTenjoe suosytesied ses aatpadxe anod sie{top 000 OO€ Z 

op Tenuue poo un eg sn{d op seuitezzToO-suosem QOZ AENOT eB T-I-9 3TeseZTTqGo 

UofT JepueMMOSeT eT SUPP agsTUOdgId |SSazTA eT ep UOoTIONpar eT ‘aez ap suTMayo 
SeT aed sey[qejg saouenbgsuod sap suotjeuy Ise set apae8a1 uo,T Ts 


»° SUFSN,T 23N0J Sp SIITATIO® Sap VITOPIXTJJa,[ Ans seqsezau 

Saduenbgsuod sep afoae,, ‘tsuze ‘Ja saizne sainaytsntd ep uotynqraqstp eT 

2p 38 uot Ionpoad eT ep gITOPOTJJa,[ AaQOeFzZe AyTeaanod anbyutyo 3fNpoad un,p 
uot zonpoid eT ap uotjzonpar eT ‘sanbyufFyD satnpoad sap 2Q1IZ9{IUT JUOMea Ney 
eTAsNpuy,[ suep enb azenbiewel Tez Tssne e mog -aIT[TeaI us sjuejiodut 
snj[d JeigAe,s Juefeiinod sjuawassyqueTes sat ‘ anen8uoTt et B 32 ssseqTA eT 
B SUOTIIOFAZSEA SoT JUSMaeTp_gMUT JueATNS sanbTJoeyo stom set 4ueaAnp, (7 je 
*,S®POFAZBATISUOD QueTOS saTTe,nb atqeqoid zasse atqueas [TT ***}a anajeUTpaO 
zed eTegpf uofie[nwys eun,p queuuetaoid, ‘s[no[Teo sas aseq e Mog Set Tenbset 
ins ‘seTeqoTs suotssnoized9i sap iay ap sufWeyo sat aed suotjeuyzisa 

S8T ([ ‘+sanejoey xNep op uosTei ue veut se-snos e139 3Teaanod suoTssnoisdaz 
Seo ap souejiodmy,[ enb g1eTo.9p e Mog *SzTNpai JUaMOUTeEpNos QueTtejea 
SjusMSsUuUOTSTAOIdde set JS seg oesje JUeTeies To-seTTeo fsenbtwryo sz{npoad 
ep sjeTdwod Joe sieT[Nsgi sjuemauuoTstTAoidde sap quepuadap seataqsnput 

SeT ins saouenbgsuod sep yteane & TT ‘mog ep suoftieaedo sat ans saoduanbasuoo 
S92 op snjd ug ‘NOD oT aed gwtisa sanoodied ap sdweaq ue got «d cz 

op JUeMeSSsTIUeTeI op xnej Np ajdwod jJueTI uo,T Fs ‘stelTap sewem seat 

Suep SeSTpueyoIeM ap sUNTOA sUgM ZT APAATT AToAnod ap utTye died ad anod snq{d 
ep suosem ap QOT °d G{ 1ejJeYyoe,p eATessaogu Teles [} ‘AesT[eaa es YTeAep 
uofsuedxe 93392 Fg -*uoTsuedxe ainqnjy es ap ana ua sours} TO-SuOSeM saijne 
OOL 4e3949e,p UOFIUSIUT,T WFeAE MOG “*STenuUe UsaTjeIjUe,p Jo uot IeIToTdxe,p 
S2N09 ep sgusedwoosor Juoiss suo3em xnevANou sey -a8uRIyN suOoTIepuPHMODAaI 

Sep e1ANeO Ue 9ST BT op JUeTNODEp sensuoT sntd JuemMauTMaYyde,p sepotiaad 

Sop eqdmod quet 3 uo,T Fs ‘sTenjoe UOSTRAATT 2p SaUMTOA SaT ATUsaqUTeU 

op U;je saute} }oO-suosem sep ianod [ejy{deo us sAe[[Op ep suOoT{[[T~W /T ap 

snj[d a} seAuy eapnejy [TF ‘sn{d oq *sae[ [Op ap suOoT[[TW /z ep sumMos d1ijNne oun 
‘sqUeTTo ses & 38 SAPT[OP ep SUOT[TTM COG MOG EB BIPINOD CRGI-I86I PpOtaed eT 
queinp uot Tpedxe,p sfTeajy sap uot .equeusne,[ ‘seT[enq_oe aquaa op suotstasad 
SeT UOTegS ‘*UPMAaYyDZeYSeS J1iog ep enbtwyyoorjed sxatdwuod np uotTsuedxe,p suetd 
S8T AeJIesTJe uUsTq sgiq ATeazanod efaod ‘SaTusedwod aj}ad UOTeS ,,°SjJUaIANDUOD 
sep sutew xne efap erzgsueiqa eTeaqUaTTO e[ sipueidez ep aT[ToOTIsTp 

S9iq 4yse [TF ‘sue oajenb juepued samisy jsa snoa uotTsuedxs ua uot ejI0dx~a,p 
Qyorew un,p o3iod eT oenbsioT,, 1ed sAteTAoazsazy azyoedes eT ep uotsuedxea,{ 
Sgide omgw ATJUes JUOATay as saduaenbasuod saT Yo eragZueiqa aoUeAINDUOD eT ap 
3Fjoad ne senpied Juemetqeqoad quorzss sequeA say -*agqUaMsne 917g ATeAAnod 
gapoedes eT oT[TenbeT e& 92ep SCQ6T FOT,P PATeTAOIAST |gayoedeo ap suoctioFAIsaI 


Sep uostei ue enpred Ayeries ajuaA use SIPT[OP ep SUOTTT}W 69 ep suMOS 
aun :,SanazeAJesuod, seAjjTyoO sap sTunos e ‘p31 epeueg Jo Teop-WaYD Mog 


yS TL 


*saiqne,p enb sgjoezjze sntd jueteies ‘aetded op uoy eofaqey ap sautsn 
SeT ‘se};ispuoy sat ‘eigtuyM uofzzeIyToTdxe,[ emmM0d Satwouo0sEs,[ ep sanetaazut 
Sinazoes suyejie> ‘augm oq *(anbzanydtns eptoe,p sanayonpoad Se8T zeyo 
‘eTduexe ted) xnej0} s}nod sap Juswesst{[qej9,[ suep sjuejioduy sjuemate sap 
quos jiodsuei} ep synod set no sapueis sntd juos sayoiem Sep SeduURISTp saT 
nO efFAISNpUT,[ ep Sinesjoss suytejisd Jo suoT3g1 sautejisd suep sajqueqaodut 
JueMeIeT[NoTIzed Jueteies senbTwouosg saouenbasuod sey ,*aduazinouo0e 
@p uoTz;sod oun suep JUPUTWIeJEp Joe [TeTONID anaqoez un juejs Yaodsueszq 
ep S3NOdD SET, ©eaQIDeTJe Biss epeueD Np AnaTIg3xXe Vvo1eMMOD np aoueTeq 
eT ‘Fsuze “je ,SUTeOTAgMe SANsjsyoe xne enpusa Jsa ‘Sie [Op ep spaze}TITIw 9‘z 
ep anaTea oun,p ‘senbywTYyd sjzynpoad ap suoyjejiodxe sap atjazed sinefeu eT, 
*@TTeFUeAANouOD suUSTpeuedD aTAjsNpuy,[ azaepaes anod sjusrasjJTp seatessutjt 
Sep ins sainajeyoe xneiquou ep e j{npoad [nas un Aetpedxe e sautsn 
sessoig set e3TTqo Tnb ao. ‘aT[Tey.a,p SefWwouoss xne atqtsuas queuewg1y xe 

3s9 senbyzutyo sqzynpoid sep azaqysnpuy,{[ enb eTquas TT ‘ougu aq 


$ 9p przeT{[{TTu T 5 
$ ep SpAePTTTTu oT a 
$ @p SpretT [IU ZT V 
,a2esuep us, gid oTaeugos 


*aTTenquaag uot zonpe1 

eun aifqns Jueteiinod sjtenbsaT ‘snossap-to 3n1aq ainayzagqutT 3fnpoad np sjuejquom 

SeT JUSTIGO UO ‘ND Np uoTI}Fsodsp e[ suep snuajuod sjuameUSTesueI sap 

qJUeATES eS Us Jo SagQUUOp SBD Ans jJUeSeq eS UY ,,°SAPTTOP COO IZ ep AneTea 

eun,p STeuyJ sz_npoiad sep JuswEsTe uN AfTuseqqoO,p Jowzad senbztupyo s3ztnpoad 

ep uotionpoad eT & aguTIsep suUeXfom Us SIeTTOP QOO I ep aumos anbeyor:: 

‘(saznpoid je snsseo.0id saiqne,p anod 3aedap ap jutod un enjzTIsuosd 

7283 [Nsgi eT JUOp snssaov0ad ep jaedep ep sjufod) saayetpawizequy, sumod 

JeT{[NoFAied use yo sTeuyjy szynpoad awmod sanbtywyyo s3}npoid sap ajuesstpuea3 

UOTIeSTTTIN,[T op uosfer uy “uot epueMMOdeI BT ap aiANso ua astm eT 

ep e37ns eT e ‘senbyufyo szynpoiad sap saasesn sat ans sateqots sanbtwouosag 

Seouenbgsuod sap uotjeUy3se,[ op aeTeiguUas eapy aun Aauuop op ute 

PeAFMT] AeSOIjJeg esiquew sstadaaqus,{T aed asanqoagsyja etI10S/ag14Ua asATeuP 
eun,p ifjaed e& sef{qeqg suoT.e[eA seT ayfnsua agsodxa e uOTIeTIOSSY, 7 


,.*° gUOIpUuaT{IUTeU 

es SaTwou0s9,—[ Ans saazze3gu saouenbasuos set ‘juenbasuod aed ‘30 sanbtmtyo 

s3—~npoid ep suoyitpedxe sap uofynuyufp eT anb asued uo,, ‘jueummenbgsuo9 

‘9publlep BT op uoTsotdxe,[ & sAfTeysties eianod ou suo8em ap uot.onaqsuos 

2p g2foedeo eT Je stnboe juaweTTeanou sourazTo-suo8eMm set qUueMadeOTIFJA 

A9STTFIn anod saiyessaogu Juoiss sanenb ap suosem ep 32 SeATIOWODIOT 

2p snqd ‘a3noi aed sajziodsueaq sanbywryo szytnpoad ep SUNTOA Np uoTIeQueWsNe 

93n0} & JUuoArssoddo,s sjuamaUreANOS saT ‘(tetqnol no airfetTAoiiajy) Jaodsueszq 

°P Tefi93eW neeAnou Np suep AFISeAUT eApNej TI ,,*Jueweqsnf{e,p snssaooad 

np seouenbgsuod sat Ja aqfunqaoddo, qT ‘aajiod eT Jawtyse-snos sed yney ou TT 

‘eui93 3u0T eB Je ueMow Pe omgW °°°(33 7 T8921 oun sanofnojz 4yso tnb aduazanouosd 

eT 9p UofT ejUSeMsNe,T[ ep aatied sues) jaodsuesj ap Tetzagqeu op oenbueu 

np uosfei us uotiesueduods ap as1uas ad anod sayz {TqTssod ap sed aqstxe,u 

TF *9W193 Janod eg,nb aatorzs eTqmes Ud, ‘sgIePTIEep e eTTe {jaodsuejzq ap 

spol ep JuoMesueyo ne no sauieqyto-suo8em sap soeOT FFE Sntd uot Aest{Fan,T L 

208138 sestidaaque seat Afue3qo Jueteiinod onb satmouods set saqnoj ap oydwoo 
sed jUsTeue] su suOTJeMTISS sao anb szanbiewei Tey BS UOTIeTOOSSY, 7 


pore 


*Jaodsueij op susfow seijne,p Pe QITITA}ssaooe, p 

enbuew np Je sgyodiew sep queredgs sat aoueqSTp eT ap uostear ua ‘g of 1eUg_S 
@T DeAe sUQgW sejiod SineT Jews ap saaszT[qo e132g-3ned Auateiss seTtTea,nb 
ATOARS Tey QUO saesTideajue soutTeqaeo ‘sn{td aq ,*suort8aa sauteqiao suep jo 
sestadeijue senbtenb anod sasnaiguo jJuataregtT[nopTqzaed Jueteisss saouenbgsuos 
SeT,, “D OFAeUgIS Np sed a{T suep aonb gjou 4sa [TT ‘uot yTsodaep eT sued 


$ @p SUOTTTTW OF $ @p SUOTTTTW OG 9) 
$ ep SUOCTTTIU Q0Z $ ap SUOTTTEW OOS q 
$ Op SUOFTTIU OOF $ 2p SUOCTTTTU 009 V 


TeuUUOTITppe UOSTeIATT Op NOD UOTITpedxe,p osuNTOA Np uoTAONpey OfFAeuads 


2S}]NOD Sap uoTIeUTISe,T FoFoA ‘agunsaa uy -*satpedxea 

913g JuUeANOd seUNTOA Set Ans sj}iej sap uot Iequaeusne,[ e Ye azToRdes 

op SUOTJOFAISeL XNe eNnp suOoTITpedxe sep uoTInurmyTp eun aed AueTerqtnpeaq 

es soouenbgsuod set ‘sjeq[NSeI set uoTeg °ND Np Oo 3a ‘gq ‘SY SOTaAPUg—S 

seT ans jueseq es ua ‘UOT epueMMODeI BT ep 21ANsO Us dSTW eT ap saoduenbasuod 
SeT ans suoy jeuwy Ase sep AT[qejea,p uTyJe seiqmamw ses ap saadne eqanbue oun 


guew e sanbywyYys sj_ynpoad ap sjueotaqey sap suueTpeued uoyzjeToossy, 1 


*aSSATA 
BT 8 38 ANeNsuoT eT B SUOTIOFAQSSA Sap ‘xno uOoTeS ‘jUF[NOD|Ep ste. ap 
qe eoFAres op ‘sdwe} ep sew1ie, ue sjUuewasueYyD Sap Jee JUeTestey set tenbseT 
‘dd ®T 32 NO eT aed segjuesgid suoyz{sodap sa{T ans sgseq JUawaTeigUas 
afe3Qg Fo-xneo “saouenbgsuod seo juetedndde saajyTyo sap no seo at 
sueqg ‘*sinaztTpedxe sat aed segqueseid suoz yy{sodap set saqnoj} suep saaitea} 
939 2UO UOT epurPMMOSeI BT ep siAN|s0 Use BST eT ap senbTMoU0.Ee saouenbasuod 
Sat 39 ‘senbyTwouos9g suoTjeraptsuod sap ans at zaed apuras ua aseq 

3se suoyMeo sap Ayjoad ne Aiodsueiz, ap apow ap etqtssod juemasuryo of 


senbywouos, Saouenbesucyg ¢-c-/ 


sanbt3sned apnos eT op uofmeo aed jZaodsueiz} ne AtTea3 

e [nb 80 ua sutom np ‘ saouesTxe sou aifejsytqes anod jenbepe [etrzejew ap 

zosse ypfeae A [}T,nb auyeqasd 4yeqs, eTjtTe,nb saetded qa saqed ap sanajonpoad 

Sep suuatpeues uot epoossy,{[ aed saqjuesead uof yysodap eT ap at jaed 

aun suep gnbTput e peITUTT (e3AeqTV) STsey °3g S‘quepueds9g -uoTIepuRPMMODeZ 

993999 op sAANVO Us BSTU ST JUPATNS SToW SAetWaid aznop joe XTS set saqus 

AeT[nNopqzied ua ‘sa_giAajJ saToA Sap JueueAoid sasnsissuep sesTpueyoieM op 

sajtquenb sat sajnoq azaqzaiodsueiz anod aquestjjns Jyeies suofwmes sap ajztoedeo 

eT anb afez ne quenb saqjnop sep stwa uo ‘aa qQTMMOD ITJjJeayl wnaToIrj3eqg 

@T Je *oUuy_ epeuey jo uoTRIeToossy sey suedorig eT SerTqunto) ust tag jo 

SeTAjsnpuy Asetog Jo [Founo) aT S°ouy J-I-D ‘9INAP sul AezT[TIAeq ueTpeueg 
eT **pal epeuep jo [eoy~MeYUD Mog aATp-e-3s9,9 ‘sasyTidaajue seutejqiag 


*(sastadarzque Q¢y UOATAUS JuejUesSgIdsI seiqueM 

000 [ UoATAUa) Seiqwem ses op _gAeTA eAqWOoU Np uOSTer ue ‘JIodsue1] ap 

apow ap jueweSueyo un,p jefqo,,T JuatTeaez Fnb saqfzquenb set ans soenbryzpoeds 
sagUUOp Sep 3429qTO ep eTqedeouy g329 e stem ‘sues 9D suep gpuOoge Tssne e 
T@eTAIsNpuT FJeAR Np ouueTpeued aenBrqy eT *,upeaq aed anb Ag yntd uoypmed aed 
Biaj as sasneresuep saes~TpueyoiemW sosuTejie. ap 4yaodsuelzq a{ anb eTqejTAguyT 
389 [}T ‘ae8uei19 suoftJepueMMOIeI Sep aitANaO usa ostu eT JuRUeApR, ,Nb ‘e{duexa 


Gat 


aed ‘3}p 372 mog onb usetq ‘S‘uozueo ied Ayerazy as sesnaiasuep sesTpueyoaem 
sop qaodsueij aT set[enbse[T uotes suojzuytdo sanayz azeskndde anod saguuop 
ep uoy3}tsodep ine—T suep gjuesgad sed juo,u sanajytpadxe saajqne say 


-uoTueo aed setpedxe 
quos enbyysned epnos es ep aetjaed oun ja onbzanyd{ns aptoe uos ‘juamat{enqoe 
Suofueo aed jiodsueiaj ep epow of anod jfeazsyoued at{Te ‘enbtTAsneo 
epnos eT ep jaiodsuei} ep sqnod sat AaT[NoTIAaed ua ‘synod sap uot eRQUAaMSne 
aun,p uosfTei ua,nb gnbypuy fTssne e epeueog np azetded ap sTeuotTjeudrsaquy 
afyusedmop ey ‘uofTMeD zed gja1odsuei} 213g sed yned ou fnb saoTyo oT jnes 
‘suofwes zed senbtwTyo sqynpoid ses qyyeietpedxe aeTTa ‘s3zpo. sap uostei ua,nb 
gnbT put e& pejI;WTT] epeuep jo yae[D-A[iequyy -sguue ied saayessaoaqu JUateiss 
UN}TpOs ap aszPAOTYO ap uoTMBD Vp SJUaMaZIeYO OFT UOAFAUS Yo anbTyAsneod apnos 
ep uofweD ep sqUeMesIeYyO QO9 B OGG PP WNuTUTM UN ‘sSastTadeaqUe xNep set uoTas 
, OSFpueyoiew 33309 ap yaodsuraj a{ anod ajyst[eea ae8ueyoerA ap uotyntos sun 
Fssne 3sea uofued eT enb sjuatosuod soumOS snoN, :a1eT.ep eB astadaaqua aqjeo 
‘UN};pos ep ezeiI0OTYO np Zaodsueiaz eT inod suosfeieduod sat ans saanzoasje 
ssassnod sufow sejzgnbue,p aqtns eT Y ‘°auzTsn uos sieaA enby3sned apnos 
eT ep 3zzodsueiz] ef[ anod ,sjueISsTXe® SaiTefTAoOAIey sjptieq sat ye uoypMed aed 
qysodsueijz ap SJTIe. SeT sAUse o.UeIaTJTp auNonNe JuseweTTenjayza, e A,U TT,Nb 
eTques [TT fanajiodsueiz un deae saifeUuTUT[gsad suOoTSsNosTp sas ap 3ej32e ATeJ e 
PEIFWTT (SIIqTY) STSey °3IS ‘*JUeMaATJOIdSeI SUUOR/SABTTOP O9%¥E Ap Jo auUOQ 
/SlRTTOP 9€ Bp 913Q JUSTeIINod xnej sat ‘sanauuoTWeD sat IeAe SeAfTeUTWTTead 
suo; iefooseu seT uoTes enb stpuel wnypos ap ejeroTYO np sed at suep auuo0oj 
/SlBTTOP €6‘Zy B 38 enbyysned epnos eT ep sed aT suep aUU0I/SIeTTOP HH 6H 
B JUeTeressed seifTefTAorAay SJTAe} Sey *a1zyNe 4noJ eAVs |gI}TTePaA eT ‘asueRID 
SUOFJBPUPMMODeL Sep SiANSO Ue ASTM PT op JUPTNOIIP SJTiei sap uoTIequeMsne,T 
Ans Jay ap suyWeyo set aed saqyTejy suoTjemT Ase set epiese1a uo {s 
‘juepuedep ‘*sestpueyoiem ap aiue’ 20 ep qyaodsueiz} at anod saet4noz SjJTie} 
xne sinetisyuy ned un JueWeT[enjoe JueTeja SerTeFAOAAaz sjyaeq saz anb 
Jonbaewel yrey e astidsique,] *aez ap supmayo aed SsuOTJTpedxe set azsajqetdmos 
inod eutTsn ane{T eB uotweo aed satpadxs 939 JUeTeAe UNTpos ap ajze10TYO 
2T 32 onbytisned sepnos eT ‘sdwe3 ue sdwa3 ap anb szenbaeme1 3FeJ & peut 
Auedwop eso[NT[eD ueTpeuep eT °qd np ,uoTeRTOTdxse,p uetg, np no ND np 
.Z@ UOFIENITS, ET 9p s1ANsO Us VSTW eT Ans jJueseq vs ua sagsodoad squeuasuPyo 
sep seouenbgsuod set 3fAVap UO UOTIeTOOSSy,T eB JUuPUajaedde sauUtsn sanetsntg 
*Ji0dsuei} ap spom ep quamesueyo ne satoosse anb~Twouoss uotTssead aun 
a7eane A [T},nb ‘saatded Ja sajed ap saneqonpoad sap auuetpeurs uOTIBTOOSSY, T 
2P eTT2° suep aezt[NoTiied us ‘suozqrsodsp set suep aanoad 232 8 II 


*uTeqtTTodozj9u 

OFUOTOL Np soteMMOD op siqMeYyD eT ep a eTQUNTOD YSTITAg JO SsatTaqsnpuy 

ISe107 JO TFouNOD np *TeyAysnpuy ofjse1q np auustpeued en3tT] eT ap ‘aeqqTMMOD 

OFF FEAL WNeTOseg np ‘saatded je sajyed ap sanayonpoad sap auuetTpeued 

UofT eyoossy,[ ap “pj epeuep jo Teo-MeyD Mog ep ‘STeTaqysnpuT o7yeIA2 

Np suuSsTpeUBD eNST] e[ esp snusa Juos sasnaresuep sasTpueyozeU ep .azodsuelz} 

®T anod suo3em ap oenb 393n{d suotues op UOTISSTT FIN, [ ep AueTnovep soenbsta 
Sep eTqtssod uofjequemsne,,T e sjTie[aa squewessTjsaAe sep ‘sugu og 


»° SUsueTZeg1 ep Jyefqo,[T Auestey sas~Tpueyozew sop 

esneo Ue UBIO SsgAeTY sn{d JUsptToI0e,p sanbstTaz sop eB usTpeued AanajzemMosuOD 

8[ tesodxe JuetTerzanod ae8uei9g i10ddea 9T suep SenusjUOD suOTIepueMMOIEA 

SOT ‘SeITeTAOIAey squaptooe Sep eT[29 anb sgaeTa sntd 4sa saatqnoa sjzueptooe 
Sep 2ITTFQeqoad e[ owmo0D, :sues 30 suep apuoge e ‘OUT SeTAAsnpuy go 


[ST 


*SdUI9ITO—suo3em 

set enb sqztjzed snjtd juos ftnb saurzsqzyzo-suotwed ap UOFISSTTTIN,[T ep uostea 

US UOTIUSINUeM ep SQIFAFIOE Sep uot IeUeMsNe ouUN JTeane A [} ‘xna uoTas 

»* S8TOOTAZS seiieq sat 4e [}Telep ep sutTsesew seT azjque ‘uot eot{dde,p joa 

uoyiTpedxe,p ‘uoftjUueqnueM ep s|aztAT Oe seT JueInp juestnpoad as SjUepPTooR ,p 

eaquou pueid snj{d eT ‘etdwexe aed -*-uoyweo aed [eooT 4a szaTyNoA Ax0dsurII 

Np FnNTe. enb aneT[T}few uatq yse asapAyue deyUOMME,T{ ap SITeTAOAIeZ YZaodsue‘elzq 

eT suep 92}4Ndgs ep Aey;Ssop aT “‘JueMeTTeNIoy,, :enb yey np Juaetednoo0aad 

2S Td) Ap seiquem sey -uotTmeo ied suoyjtpadxa sap uoTiequemsne aun 

JFeTSUTeAUe sITeTAOIIey Jazodsueiz} ne sgToosse synod sep uoTIeQUeMsNe,T anb 
eseuszoug} uos suep gnbyTpuy yssne e& a4nqyTASsU] Jez{{T31e4 ueTpeue) ay 


001 *4 OG Op Aasuep ne ateqoTZ uoyz Tsodxea,p 

xne} un syoTsse Jet nor Jaodsue1zj v{T ‘uoywes ied satpedxe Juetos xnoizesuep 

senbyufyo szynNpoad saneT ep OOT °-d ¢¢ JuemeTNes onb uvatq, ‘senbyupuo 

S3}npoid ep sjuedzAqey Sep suUueTpeued UOTIeTFOOSSYy,{[ Jed saagquesaad 
sonbyuTyo sjynpoid ep suyeofiewe sjueodziqejy sap suofjeUuyTise sat uotes 


,°/Sdme} sfeanem ied no ejufod ep sainey sat Jueanp [Qy |aqnozojne,T no Lem 

YyeqeztTTy useend eT ans jue[Nor eapAhyue oeTuowue,p st{dwei seusaz7T0-~suoTues 

O€ & 3a0ddea aed of1e}U0,[T ep Jseno—pns eT suep quesetdep os sesfTpueyoiew ap 

ufei} un,p ef3aed quesyzejy je sapXkyue oeTuOWUR,[ ap JueUaqUOD sautaqToO-suOsemM 

OI <:3UBATNS OFAeUgIS VT vsJUeSsgideI 9s uO,T Ts dnooneaq ap juorsquawSne 

‘sgfojTdwe Juos slat Nor sinaziodsueajy sina[{[ fem sey Ts ougw ‘jyuappooe,p 
senbsfi set, ‘juewesueys od ap uostei ua,nb anbtTpuy juo ong sey 


,° Seg1iay setToa sat anb 

agantd seqnoi set AeST{[TIN Ye asnaqnod sujfow atAins ap anby oe. sun asfo0Tdua 

yFeaanod TT, ‘oFzeUQ Jo saatjerado-opj pajyzun set an8gT{e quo,{T sumo0d 

‘enb e3108 ep senbymouodss suotTsseid sep e stunos duOop jTezas ina jt padxe , J 

*sasnoiesuep sasf;pueyoieu sep uotqyTpedxe,{[ anod azez nora yaodsueaq np 

aFzoud ne sizezAoriejy Jaodsuei. ap apou np uopueqge,{[ ep uoster ue ajtanoas 

SL JUSWMSISAT PUT JozOeFJe Quaeteainod [o-saT[eo SarAT~eTAOIAay |aATanves 

BT ans sejo.e1Tp seouenbgsuos sap JueTeane sutTeI] sap sssaqTA eT Ye Anan3uoT 
eB[ ans suoftjepuemmovs1 sot onb owemw op ‘Ssatjaed sanoetsntd ap saitp xny 


Ziodsuei1}] op sapom seijne sat suep a}Tanogs e[ ans saouenbasuo) 7-c-/ 


*Ss]UeWeT[Te19p ep senbsyt1 ap sntd yyeane A TT ‘y/m O¢ 

38 ¢Z eajue Quesetdap os sufez} xne ssadoad saenbyuomiey suoTIe[[TIso sap 
uostei ue,nb nuejnos fssne juo OO se] ,,°UepTo0e,p senbsfa set anbyjeweip 
uoseyj ep o}UuSMBne sUgU-TNT Ue AINdsz.OeF 99, Ya sdweq ap sntd jueuead usa 
sesessed sad WUuOATYyoUeAZ SuTeAQ op sn{d ‘SasseITA eT B SUOTIITFAISSA SaT DeAe 
SaguTqMOD JUOS SeTTe TS JnoIAns ‘anansuoT eT & sUOTIOTAISeA sap uostel uy 
*neaaTu eB sasessed xne questnpoiad os sjuaprooe sap qaedntd eT aenb qusajuou 


= 


senbt3sftjeqs set f‘otTzequQ JO saat erado-oy pa ztTug sep seatp xny 


*SqUSUeT[Teiep ep gsAeTa enbsfa un eB dsgToosse aT[ao ap ,ayooad Juowsesnerssuep,, 
389 391983NS |ssSaqTA ep 2TUTT eT enb anbtpuf fssne e sstadsaaqus,y] 

sanbTueoem suued oun aed no outewny anaiiza sun ied sgsned sjUuepTooe sap 
DOUSPTOUT ,[ Zoequowmsne AyTeaanod fos. ‘augm aq *sasnazesuep uot IeIToTdxa, p 
SUOTITPpUOD Sap Joe FI-SoTTeS ap uoTIeAOFAVIEp oun fFsute Jueuyerjus 

‘sagaidejy SAafTOA Sep UetTje1RUe,[T B VeAfTessadgu sduaq eT VxATNpar Jyeazanod 


=> 


SUTeI] ep saquou np uUOTIeJUSMsNe,T ‘*pjI] SeTAIsNpul YO ep seraftp xy 


OST 


°° SUOSEM ap 
aiquou uz~ez1eD uN suep saTjIiedga Quatejg sosTpueyoiew set Ts aenb Jueqioduy 
sntd dnoonesq onbsfTi un e199g19 UOseM [Nes uN sSuUep SesNnsisZzuep SesTpueyoiew 
Sep uotzeajquaou0D ey, :onb gnby~ pur fTssne e uot IepoOossy,7 *sjzeANOD suosem 
sep suep quewednoigZer anaeT Je JUeWAsAeYD ANST JuPpueq}ze Us sgUTUASIVpUT 
apoftied sun anod sjgdeijue set suep senusjel sosneiesuep sastTpueyoieu sep 
uosfei ua sanbsti sap uofyejquewmsne sun Juawetqeqoad Afeane A [},nb gnbtpuT 
eB OUT UnMMOD Us SieYyd ep SinejeigdoO sep suUaTpeUeD UOTIeFIOSSY, 7 


, uoFwoT FT asne 
ap SB9.UPUUOPAO Sep 2SAANSO Us OSTW BT op asned BF JUdTAaTNeS PTI Ja 
‘sasnerzesuep saesTpueyoiem sop queqaodsueij souraqyo-suosem ep uoy erazt {toad 
eine A [} ‘amzeq BuoT y,, :saetded Jo saqyed op sautsn sap uoftztsod 
PLT gunsei e epeuepg np setded ap STeuUOCTIeUASAUT aeTusedmoD eT SuoTAtTsodap es 
sueq ‘°OJUOIO] eB gsse[D Jferes Aeg aoPAIa] e YAAeTO-ATASqUTY ap 2a eqaNnd ap 
aoueuaaoid ue azeroTyO aT ‘atTdwexe aed ‘ied ojuorz0oy aed juessed sasnoarzssuep 
sesTpueyoiem ep ITJe13 op snqtd eane A [t,nb oTqeqoad yse TT} ‘ougu 
aq *aAANS0 Ud eSTM JTeJ9 UOTIepueMMOIEA BT [FS Sd FNpsd sessajzyTA xne ja 
SsjUueWeAquOoUS xXNe Qp JUuSsMeSsTjUaeTeA Np savduenbasuod sap 4ATerej{Nser Tnb ao 
389,90 ‘uoTJeMMOSUOD ANeT op uoTJejUeMsNe suNONe sues JUsMOW Ano} PB ATSUPAR 
us sasneiesuep sestTpueyorew ap snqtd jyteane A [> aes S‘AanuTMTp 3reaanod 
ayTansaes ep nesatu oT onb 9ieTo.ep quo ‘sastded ya sajed ap sansaqQonpoad 

Sep suustTpeuro uoTIeTOOSSY,[ ep seiquem ‘soutsn,p seateqjatadoad aaqendy 


,°ANajou L SeTNOTYVA Jo SUFeIQ BAqUSa SjJUaepTIoe, p 
senbsTi seT AJejuem3ne ATeaanod fdO9d., fsaanqfoA ap sanayjonpuod sat squeTjeduyt 
Fsute Juepusl ‘xnesatTu e sasessed xne juowejUueT sn{d Jue[NoIzTO suTeirzq ap 
snjtd jyeane A [} ‘s8uo,T suyom suteij sat nA fomgW oq *azTANoO|sS ap NneaatuU aT 
eitnpea ‘tsufe ‘ja senbyuowmzeYy suOoTIeT[T}TIOSO Sap ASesned JuaTeaanod soezy~npe1 


SessaqzfTA sat onb genbtpuy e [etaqsnpuy OFjeaq Np ouuetpeued ens] eT 


. 2 TNoogp ue ~nb soenbstTaA xneaanou op uot}e_gAD BT JUsMMepNad AeNtTeag 
qney [T} ‘enbsfTi ep adinos aun AsuTUTTa,p Juekessa ug, :enb anbytput e mog 
*SUTPI] Sep UOTJEMIOF CT JUPINP SoSsNneresuep sasTpueyoieM sap uot JUeynueD ap 
SQITATIOe Sep uot eUSeusNe oUN,p UOSTeA Us d8eTIZ op saiae3 sat suep saenbsta 
Sep uoftzejuemsne oun atoAe A ArTeazinod [T ‘ougw oq ‘*saaAftessadgu queteies tnb 
SUTeI] ep siquou pueis doi} eT aed Ja sas8euteaary ap quenbaayz doa} saqmou un 
zed ‘sonbyuowiey suotje{ [Toso seT aed sasned sjuaweT[Teizap ap saat ttqtssod 
Sop 3819 JPey uo ‘uOTJepueMMODeA 933999 ANS UOTSSNISTpP eT ap sSACT 

‘lay ep suyWeys set onb rzenbrewar ATey e *oU_ epeuRD JO TeoTWaUD MOG 


@IFETAOCIAGF VTANoes eT ans saouenbesuoy) J-c-/ 


*sasnerissuep sastTpueyoieu 

SeT anod itef nor Jiodsueiz, np yzFyoad ne aay ap sufMayo sap uopuege ,—[ eatp-# 

-389,9 “jUeMe}.eITpur ATOS ‘1ajz op suyMaeyo sap sazTATIOe sat Ans JueMeqoaATP 

FOS “SeATIeSQu saouenbasuod sap AafoAe 4Teainod uot epueMMOdaI BT ep arAnao0 
ue estWw eT enb uoy 3zTsodap aneT suep nuejnos yuo sauuosiad sauteqia9 


*3Tesoduy ,sS AnaTea ap 


quewesnf un,nb 3a 93TANogs ep soemze} ua sa8eqUeAe set AaTyyT UeNb Yuomatduts 
sed 3Te[[ejJ ou [}T,nNb anbypuy e soenbrmpyo sqrnpoad ep squedtaqey sep 


6-7. 


suusTpeUued UOTIe}FoOSSy,[ “Juepuedsy -oul epeueD Jo uoTIeTOOSSYy sey) suedoig 

BT 29 9977FmMOD STFJPAL WNeTOIJeg eT ‘saatded ye saqed ap Sinajonpoad sap 

oUuUSTPeURD UOFIPTOOSSyY,[ JUOp ‘uOoTIsasgsns 23399 nuaynos Tssne quo sotiaed 

Serqne,q “suotjepuReMMODeT Sed |aAANGO Us 91}}8U ap AepToap ap jueae 93Tandes 

ap seuze ue sesequeAe set iJeiquowEp ap uTze ‘aT TITqQeqQuel eT ans azaz[Nor aed 
us “saydi1eyoea sep ienjoesyjea,p gaa83ns quo satqied sainatsntg 


‘eB FqunT oo 

YSTIFAG JO SeTAIsNpuy Aseit0g JO TTouNoD eT Joe *oul_ seTAsnpuy go ‘suatpeueo 

Slofanjoejsnuew sep uot eyoossy,][ “TeTzAIsnpuy oFze1 np auuszpeueod any eT 

‘sonbtwtyos sjytnpoad ap squeodtTiqey sep ouuetpeueo UoFAePoIoOSssy,T 3FeANOIAZeA uO 

“QF ANogs VT JUSTeIOTTQME eSSeTA eT B Jo AnoeNsuoT e{ eB SUOT}OTAISeI Sat anb 
aFeanoid eu ueta onb jenbiewei JuawenbTyyoeds yey uo {nb xnao ywieg 


‘sonbTuowiey suoTie[[}Tose sep queTestnpoad 
SegAeT? SUTOM SessezTA set enb aenbiewea 4fey e stew ‘xnazags sntd squeptzoor 
Sop JUPSNRD SaeDh2eTg SessaTA set ‘essaqyTA BT B UOTIOTAISeI eT AZIeAatndde 
2TTe,nb Ep & J-I-9 ‘*gz}PANoOYs eT SATIPOTFTUSTS uodsey ap JTeAPAOCTTewe eTaD 
enb ganoid 37839 T},S senby3TAD seuoz sa_T suep sassajzTA sep JueMassTqueTes 
un e sed queterssoddo,s ou sat[a,nb agnbrpuy quete -ouyz saTaqsnpuy go 
12 °p3T eBpeuey FO TeoTmayD mog feTdmexe aed ‘onb uatq ‘saqseyau saouenbasuoo 
S9S 19 21ANZO Use 9ST op SJNOD Ses ins jJUeSeq as Uo UOTJeEpuRUMOIaZ 9333090 
@1JU0D SegheTZ WUOS 9S Sat Iied sat ‘uoyydeoxs sues anbseig *uoFtIeAOTAaIap 
eun eTqWesue,T suep 3yeaine A [} ‘9}}0U 93FANDEsS ep sowzeq Ua ,Nnb 
quetehoiod saTj[e satfenbsa_, anod suosytei say guuop juo sat jaed sanatsntg 
*sgi10;TQuUe Ayeies s~Tqmesue uos suep gITANdes e[T ‘seinseam sao ap anbtjead ua 
asTW eT eB aogis ‘anb eiforid ap uoster sunone 3yeae A,u T},nNb sypae,p juste 
Ssainejtpedxe sat ‘anenZuoT eT & 32 aSSaqTA BT B SUOTIOTFARSeA Sep aqTanoas 

op sete} Us sesequeae set ans s8eustowgz ans, Jo uot Aysodaep AnaeT sueg 


eSSozTA PT B Jo anansuot eT &@ suozTQofFaqssy G-/ 


“Odd Sep AeTTeIsuy,p uoTITsodoad eT nuayjnos Tssne e weyodoI7 TN 

‘sugTqoid ef queteqe Sepneyd sajqoq sat no sansoew eT sueg -atTTIqejuei eT 

ep ajdwod ayue & Je Jenbepe jusemecedsa,—T attqeaa eg uosey ep sayorayoer ap 

UOFINI9xXS,T gsTuoogid e stew ‘saaqITqeYy seuozZ set suep siaeT[N3el seT[Tearequt 

sep & SjJfifTsods—Tp sed AeT[eIsuy,p svapt,—T gAndde fssne e sazsyanjzoejynuem sep 

suUueTpeued uoTIeTOOSSY, 1 °*Odd Sep uoTIeTTeISUT,[ Suep sasnatndod sauoz xe 
QIFAofad eT Aepiooor Zyeapney TT ‘d9aqIT_UMOD OTJJeAL WMNeTOIIeEg AT uUOTeas 


*ToFaAIsnpuy IT Fes Np suusTpeued onsyTT] eT aed qe *pz] epeuey Jo TeoTMaYD 
moqg ied ‘senbymryo sqztnpoad ap sjuedtaqey sep auueTpeued uoyT IeTIOSSY, T 
ied ogpurmep 9329 P SJTITSOdstTp sao. ap uot IeTTeIsSUT,p semmer30I1d sap 
UuOTIeAVTVIOE,T NO a9zFNsanod eT ‘aafteajquod ny +*Ogq ep saqmou Np uot eIUSeM 
-3ne,[ ans odzoutad us aaaatnos 932g e8,U uot JVefqo eunone ‘juepusdag 


*sayotayoed Saiqne,p ioenjoeyjea,p apuemmove1 duop 

Be Je SagrquOWEP 379 FTE ST[an_oe sATeTAOAAVJ |aTanoss eT ap seat eoTJTustTs 
uofzeioTTegue sun, nb suteqiad sed 4teIa,U eTTe ‘aqfanoas e,T JUeIOCTTeue 
STT,nb RFerVAe,S TT,S ‘Odd AP FAquou oT ASeqUeMBNe eB JUeSTA uOoTIepuPWMMOIII 


oun Qyerzetndde atjte,nb anbtput 3Te ‘oul satazqsnpuy yo enb uetg 


Sepneyo Se dfoq ep Sanejoeleq -/ 


osu i 


*sjiodsuei} sop suuetpeued uotstTwmmoD eT op STTey ‘1-6/61 FouUeUUOPIO,T 
e JuemguIOJUOD ‘*T[gET UTNE OE ET SUOTZeOTJT_pow seo anod TeTep eumod 
Qieg88ns e OWY,1 ‘enbfwazey, uot oej0Ad ep sTunM 213g JUEeTPAASep seTqeuueT Uy 
ze3 sep jueUaJUOD suOoseM sat snoj oenb Je 93TWEI4xe,p SAetTonog op sedtnba 
aijQ@ JUeTeIAep eapAyUe DeTUOMMe,T ep no seTqemmeTjJuy ze3s sap Juejiodsuer 
+I 328 ZIT suogem set sno enb stae,p 3FeI2 OWV,1 °sked xnep se_T aijqua 
aATeTAOAAaS OPJeAQ Ne aToeIsqo,p azsg1o sed ou eB UOSeF VP 4/1-WH UFeOFAgUe 
Queunoop eT suep F{[qeye FnTeo onb uoTIeoTFJ {pow ep JuewseuTMeYyo sugW aT e1AtNS 
JTeaAep epeue) eT aonb oj;nsue ApOAeS Te UO Ja COT SuoseMm so, AeTweid 
ua jzadtnbg,p egied3ns [ssne uO ssiquow sag -*suatTpeuRed sisTANJoOPjnuew 
Sap uot IePFoossy,{[ uoTes ‘neoqjetd oeTqnop Pe saseteqqe,p sedtnbe e139 

JuetelAep sesnariesuep sestpuryoiew sep juejiodsueiz, sauraqTo-suosem say 


*suotTued 

zed epeueg ne sqzynpoid saneT juetpedxe ua veTpeured gYyd1eW aT ANS sago Ied 

Sop Jenjoeyya Quoazanod jo 93 ~ns eT aed asequeAe Jou uN JUOANe ‘suOTIeOTJT pom 

seaqne,p je enbywzey, uoyz,IeQ0Id ap ssouestTxe xne stTwunos sed juemetTqeqoad 

quoias au tnb Sizazy op sutTWeYyd sat Je oeTUOMWe,p suUteITAewe squedtTAqes 

set enb enbtpuy e asfadeajue,J *‘oefuomme,[ ap jueqiodsuraq suosem QO/¢ 

Sep Jou [enuue UOTIBIOT ap ANnod ne s{Tesg sumMos ‘sieT [OP ep UOT[ [TW [T UoOATAUA 

JTerieqynoo o1ed vos ap senot YZI{ SeuazeqToO-suo3semM Q9¢ Sep uNdeYyo ins aenbyum1z9y3 
uotT}zoI9j0Id |suUN,pP UOTIETTeISUT,[T onb AyToAeS Tey e& *dUT SaTaysnpuy go 


sanbTwiey} uoT Ve Jord suN ndai JuO SJeTUOCUMe,T[T ep JuejJaodsueij suosem 

8y Ses ep COT °d OT S}ueuejutTemw e,nbsne -atusedwod 93385 uoTes ‘siey[top 

000 OZS 3N0O} Us ATeAAayNOD SNOT eTTe,nb ZI[{T suozem Cy Set ans onbtwszeyy 

UOTIO9R0Id oUN,P UOFIETTeISUT,[ 32 SAPTTOP OOO 09 3FeAPIROD WoydoIATN sed 
SENOT GOT SuUOZeM Hy SeT ans neajetd eTqnop eB sase[e3e,p UoTIeTTeISUT,7T 


“I86T UENE ep uTy eT FOT,pP e1A29S ST 329SeA ST Joe 9ITWIARXS,pP SASFTONoG 
ep stunu juos jiaedntd e[ ‘nesjetd atqnop e saseteq1e,p sadytnbg Auos oon 
set zed sgnot FTI 3e ZI] SeuUreATO-suosemM sot snolL -aTqemumeTjuTuT sapAyue 
deTuomme ,p Azodsuerljq s~— anod oenbtw1zsy, uoy 0e}30Id op sadtnbe uou sauraqto 
-suogem xnap juepassod Qon sel °sed ANdsT suep eafessad.aqu QTejze enbrm1zey3 
uotT}09}30<ad eT enb sed juetTehoid au satT{e,nb stem Saqftanoas eT JueTe1OT Tague 
93TW{9I2Xe,P SAaT[ONOG sat Jo neajetd aTqnop eB sasejteI3e sat onb juetes 
-STeuuovs1 seT{Ta,nb enbtpuy juo ofaequg jo saat yeirzsdo-o9 poeztug say 


‘Q]FANSYS eT ep oWFUTM uoTJeAOTTQUe |vUN ied Jo suOoTIeOTJ_pow xne seToosse 
S3NOD Sep SAPTIOP ap SUCTITIW QZ B CI ep UoTIeIUeM3Ne ouN sed ZTeITNpesI 
9S suo; epueMMOI.I Sad op eATANsO Ue OSTW BT STAD ST uoTeg ‘HII 42 ZIT 
SOUIO]FO-SUOZEM SOT Ans seq eT aed as8uepta op sz}Tazsodstp ap ye aenbywmzsy3 
uot {oej0Id ep *9zTWEI1};Ke,p SAeT[ON0G ap Ya SaurazTO-suosem sat ans neazeqtd 
eTqnop e sasetajje,p uoTIeTTeAsUyT,[ eB *‘xneatNol e sjUeMaTNoI xne uoysszeauod 
PT B SQFIOSSP SJNOD SeT SAPT[OP ep SUOTT[TW OF B QUTISS eB [qDQ aT ‘Saaz 
ep sufWsyo set zed sgTNoTeo uoTSAaAUOD op sqNod sat Ans queseq vs ug *qUoM 
-2ATOedse1 ‘anbtwzsyq uoTzIeJ0AId ap Yo gATWEaIIxXe,p Saat Tonoq ap sadznbe 
979 JUO saura}To-suosem ap OCT °-d [f 38 s/ UOAFAUq “*EgET AdFAUeL FOT,P 
SJ}iysodstp sed eiAsoel died np ajser of -*neaje[{d atqnop Pe sa8ejtaqIe,P 
sgdtnbg 939 uo fo-xned zed sano, no aynzTASUT ASZT[TI19q UeTpeueRD 

np seiquew xne Jueusziedde saurszTo-suosem sap gol °-d zz uoazauyg 


*uOITAUS SIPTTIOP O00 009 ep 3Re?D 
ne sgijseous syT IyTsodstp sep jfos ‘sutjed e uofqoeqoad am Tos AUeITSsssIeU 


SOUIZZFO-SUOZEM OOE UOATAUS 93S9I TT ‘SIPTIOP ONO 00S AP 3MoD ne seq 


LTT 


eT aed oSuepfaA ep x73Fsodstp eT anod uoyzjdej30Aad sun,p sadtnbe aja quo qt) 
ap o1ed np soeUdez}o-suosem set sno i ommopD *oeipAuue DeTUOWMe,[ ap iodsueajaq 
eT anod JueweATSNTOXe sgsT{ In Z{]{ suosem c/][ sas ans anbtwussy. uot390e30A4d 
aun,P SIBTTOP 000 OS Z FP UOTIeT[eISUT,P AMod eT JueTsZz 3snf€ tndde,T 
B aogyd ounone a4sftxe,u [F,nb Juet Inos J-I-D *SABTLIOP QOD 009 FB awtisea 
JQOD uN PB UOTIeOFFTpoW op sinod us 4se a3set aT f93};WaIzxa,p sratyonog 
ep (xne 21308,p OOT “4d £6) 8330p 932 UO J-I-D OP HIT 38 ZIT suo8em saq 
*SIETTIOP 000 OOT Z UOAFAUS,p BES SUOTSZeAUOD xNe |gTIOSSe ANOD eT *CgéET 
FOT,P sQUTWIe2 Paes SAatTwead us ATey as fTnb ‘co{ suosem sep uotsazaauood 
eT Sneajetd eTqnop e saserte73e,p sadtnbg Juos J-]-9 ep suogem sat snoq 
2p oOT °d €z SJUSMAaTTENIJoV *|aqFANSES eT eB eTqejue1 uodey ap JuenqyzajuosD 
Sjtatsodstp sao enb WrTosizede,s Jo sautazyTo-suosem xneaanou seat ans 

nesjzetd sTqnop eB seseyTeqje,p uoTIeT[TeISUT,[ BS3Txe eB J-I-9 ‘g/61 stndaq 


"€861T JOTTEME J.T 

OT FOT,p surzed e uot}oe30Id op stTunm queterss EQ, SUOSeM set sno} anb je 

C86T SABW LT OT FOF neajetd eTqnop eB sesejteqje,p sadtnba quateass cot 
SoUIaITO-suosem ses sno} enb ajfoaes jTejy e& °pizy epeueg Fo TeopTMay) mog 


°seq oT aed saptaA 913g anod snsuod yTT 38 [IT edéA3 
Bp SuOZEM OOT Z JUepessod senbyuTYyD sqtnpoad op sjuPo;tAqey sep euuaeTpeuRrD 
UOTIETIOSSY,[ 8p Seaquew seT -*sjJAodsueij sap suUusTpeued uoTsstmmo) 
BI op aouPuuOpIO,, & JUSeWQUAOJUOD ‘aenbTUAZY. UOTIIaI0Id |UN,p Je BITWeIIxe,pP 
SleT[Tonog ap sadtnbe Jgquetq JUOAeS SaTqeuMeTjJUT ze3 sep quejrzodsueay HIT We 
ZI1 odh} ap suosem sat snoy -caenbytuzey. uot oe {oad ep sed AuajTssaoagu au fnb 
Jo oeTuoMMe,p J1odsuRrI} a~T anod jusMeTN|S Sasft{[}T3n quos |nb ¢7zz set stadwosd 
A *93{TwWe9i3xe,p sAatt[onoq ep sadtnba JueusejZuTem juos suosem sad ap ¢y/ aonb 
gnbypuy JUeMeTese e uoTIeTOOSSyY, 7 °Ssziodsueiz} sap suUaTpeUeD UOTSsSTMMOD eT 
Q3Tx9 8,[ emmoo neojeTd a[qnop e seseteqzie,p sedtnba AQqUeTq JUOAas JTo-xnd|d 
zed sgnotT no senbyuyyo sqtnpoad ap sjueoytaqejy sep suUueTpeuRrd voTIeTIOSSY,T 
ep seiquew xne Jueueqiedde y{T]{ Je ZI{ edAéj ap sourszToO-suosem sat snoy 


SOUIBIFI-SUOSEM SOP UOTJEITJTPOW ¢-/ 


*xneoTNoi e@ sjUeMaTNoOA xne uoTSAsAUOD eT anb ezTanoes ap nesatu 
aT snqtd sed 4ferzsz0;[Tewe,u sassft{ sazetTed xne 9ejaod uoTjuUaq Ie apues3s sntd 
aun TS apuewep Tssne e J-[-9) °JUsMeQeNnbape snusjeaqus JuaeTeqg sTT,nbsioy 
xNeeTNOI eB SqUaMeTNoI set enb sans }Fssne Jueytejza sessfT[ SietTed set 

‘a[T[e uojtes ‘anb aenbypuy e suetTpeued sadztanjzoRjnuew sep uof IeyPoossy, 7] 


*uOTIEATOTdXxe us seuTSN set AepieZs anod soeizessasguU 

xNneTI9IeW Sap JueysuOD JusWeUUOCTSTAOAdde,—T ep etTqtssod uorTidnazequyT sun e 

Za suo8em ap aetqtssod afanued oun eg ‘suofTjiepueMMOdDeA seijne sap saoduenbgsuod 

S89T WAP JUOMeQUTOLUOD ‘AeNqTaAqUOD ATeaAanod JoaQ *jUuewerATeI0dmaz 

suTow np ‘suo8eM ap siqwou uyTej,199 UN adTAIES |p SAOY 21}}eW P JUSeTeIaITT Qo 

S89T suotTIeoTJT pow sat anb yfez np sednovoaad sjz{Tp quos as ‘siatded Joa saigd 
Sep suueTpeued UOTIeToOSSY,[ ep seiquem ‘sautsn,p seazfeqgtadoad eajend 


*UOFSIBAUOD 24399 ap JYTeratTnoosep Tnb sanbstT1 sap uoz onpes 
eT B juenb (aTqeiaaptsuod aynop un, quetessfte,[ soueTpne,—[ ep sainood ne 
sajuesgid sae8euStomg2 set anb qTssne yTesued eTTq °*I}FeI[TNSea ua senbst1 
Sop aTTeTIueAsqNs uot}oONpad euN JTS JUSWeTNSs eATANVO Us STW 917g FFPAAOP 
3®@ anajeqanjied ye xnaqnod sei} ypTeAes aseteT_gooe UOTSIaAUOD ep oumeAsoad 
un ‘aTTa uopes ‘anb enbtpuy e [eayAIsnpuy ITjJe1} Np suusTpeurs ensty ey] 


O47 ts 


°NO eT uoTes ‘siotted 

ep aanjdna sun aed sgsned 939 JUeTeAR OSGI 32 4/61 FAQUa SjzINpoad juUOS 

es nb sjueweT{TTerzap sep COT *d Z/1I ¢€ UeWeTNeS Ja SANaT[foew Juos xneaetno1z 1 
SjusweTNoi sat onb quenbypuy vsAnead ounone Qyeae A,U [TF ied xNeaTNOI eB sjquUSU 


-9TNOI xne UOTSAsAUOD eT ep JUaeFeAa[Nsgr xneuy31ew ses8equeae sap s[nas aonb 
gnbtpuy e senbymzYyo szynpoad ap sjueoTAqejy sap ouUeTpeued uOoTIeTOOSSY, T 


‘UNFpOsS op aje1OTYO Np yo enbyTAsned oepnos eT ap SarzoTyoO np yrodsuejzq 
ne JUePAIeS STeM XNveTNOI eB SjJUSsWaTNOA’ sp stTunm uoU suOosemM sep Tssne usnoT 
sazatded qo sejzed ep sanejonpoad sop suuetpeued uofAeyoossy,[ ep seiqwem saq 
*SIPTTOP 000 079 FFeAPRINOD UNDeYD S1eTTOP OOO HI B 230Ze,p UOT ANTOS eT Query 
—iodsueij ¢Q, suosem yy Sep uoTSAsAUOD eT *xneaTNoI e sjUsmaTNoOA ep adynba 
3Ss9,U ToO-xne. ap uNoNe Je 3230Ze,p Jo JeTUuOwWME,p suUOTANTOS sap razzOdsuejzq 
anod co, edk3 np suosem 6h 1a ZI]{ ed4Q np suo8em ¢y ano, ‘atduexe aed 
‘meyI0I7TN *seAeTg doaz dnoonesaq s}znod sap eB aoejz aaztey AUaeTeaanod suo8em 
senbjTenb juenoT no juepessod tnb sastideaque seufzeqiad ‘quepuaday 


*nesjeTd e[qnop e saseteqje,p 
72 xnesTNor e SsjuoMsatTnoI ep sgdytnbg Juos yo-xnaeod aed sanozT no -ouzt epeurg jo 


uoT eToOOSsy sey suedoig eT ep Seiquew xne Jueuajiedde suo8em QoT ¢ seq 


‘uoTSieAuod op anb yo3nTd ATeajqaa ap qa Jeyoe,p sueas0ad 

un @ 209813 86 TOT,P xneaTNor’ e sjuemMatnor ap adtnba 213g J]TeAAep Mog ap 

ozed e[T 4yno] = sataqysnpuyf,{[T anod got °d 6/ ep suuakow oun Pe juemaat eaeduoo 

“xnee[nol eB sjUueWeTNol ep stTunw juos ‘sanoT otjaed apuea’ ua juos sTenbseT 
‘*pily Bpeuej jo Teo;WeYyD Mog ap oaed np suo3em sap oo, °d cg uoazauq 


“C861 OP NEFTTW ST FOT,P eAaS ST |3Se1 aT Yo KNedeTNOA e sqUSMeTNOI ap 
sedynbg Jueteqs Iqo eT zed senqoezjo aqgnbue,{ ep sanoo ne SaTizojiedazi xnao 
2P OO *d 16 UorfAUyY *saTaeA sadk} ap suoseM O00 QI IFeNOCT no aTepassod 


eftazsnpuy uos enb guyz 3se e ([d)) aANI}F ASU]. AazZTTT31eq ueTpeue) 2 


“9861 JUBAR SgUTMIA2 sed Pes OU UOTSISAUOD eT ‘AetT{[aqe,p soedsa,{ ap 

79 xXNeTI9IeU sep ZITTTQTuOds|Tp eT ep uosfer ug +*soi3 sn{d suoSem xneaanou 

op aed goeTdwei jo emia} JUPAE BOTAIOS Np gAFIeI YTeAes |ayser aT {saeTTOp 

2p SUOTTTTW 7‘ ap Jnood ne xnesTNor e SqueMe[NoA xne sfjAaAUOD JuaMaTqeqoad 

queTer9s xne 81]U3a,p Ogz enb gnbyput e J-]J-9 ‘aifessad9u 4sa,9 Ts *sassT{ 
siotted ap sadtnba quos 7 1/ ‘*ouy J-I-9 aed S9NOT suosem OOY Z Sag 


“SAPTTOP ep SUOFTTTTM CZ B eQWTISe 339 eB zed Np 3jsei1 Np uoTSzaAUOD 

BT “xNeeTNoOr’ EB SjUsMaTNOI ep sedtnbs Juetejea seiqueu ses ap sauzazTo~suoseM 
OSE 8 ®P OOT °d 6/ JUSWaTNSs anb gnbtput e sanbtwyyS sj}~npoad sp squeoytaqes 
Sop suueTpeued UOTIPTOOSSy, 7 *xneeTNoI e SjUaWeTNOI ep sedtnbg sed quos 


eu sno} je Saaqmou 3TRed saajz ua stToyaed ‘suosem sep JUeTeNoT no Auetepassod 
SeTTa,nb gnbytpuy yuo suoyzjepfoosse sap ya sastadeaqua sep sanetsn{tg 


xnesTnol & SsqUeMeTNoOA xne uotsAeAuoD 7Z-/ 
*sesnoiesuep sastpueyoiew op SJUSMeSI@AVp Set aed asned 7/61 stndep 
Sg099Pp unone ne e A,u [T}T,nb sazote 6/61 Ue S}iOW gg AFeF JUO neaatu eB sasessed 


XNB SjUspTooe sat enb 4yezy aT aTdwexe awmod aqTo e Mog ? gUSMMAENbEIzZ 
snjd juestnpoad as stew seinssatq ep nad juesnes SjueppTouy set [TR1sUgs 


oi aD 


ue a10us} aeTTa,nb sazoTe ‘juepyzooe [nes un ied sagsned seinssetq ap greta 
JUSMSTTENIAFA NO _AeTZ siqmou un eB jUsMeATA doz ATSeVIz ajayoos eT, :3Testp 
Tnb metAcy AZoToOuYIe], eT ep sTITIAe UN suUep azTeJ uoTIeBAIASGO,T B 2310dae1 
Fssne 389,5 Mog ,°*(eUuTxXoReTJe,[ Seuestagoued Afnpoad un,p ssneod e) anof ied 
soptyoeie,p aiineq ep se—gieTT}no y esuew uo,nbsa0{T QOO Sz 4nS I ap {000 ODF 
ins [| ep 3se TF ‘(eguue aed [ejUeUTJUODSURI} TOA UN) JeuOree ue ‘fsauuUeR 
zed OOO 00Z 49S [ ep Ase UOTFIANDOAI.eTEg Jed Jaiow ap anbsta aT ‘atdwaxe seg 
***o1Tnpgi set inod seinsew sep eipueid ep siatessacau e8nf sed e,u 93eTI0S 
B{[T enb suas of suep sgqdeo00er, xnao ‘, sgqda00e,, Juemagunumos senbsta1 ap 
xne} sat guuOp e estideijuse,] ,,°senbst~i1 seizqne,p e JueMeATIeIedMOD samtutTM 
quos ‘sjueyTjTustsuy sed juatos seu s{}t,nb uatq ‘sesnaie8uep sastpueyosem 

Sap DI2eAP SjUaMaT[TeAlep set Juesod aenb soenbsfa say, :enb anbtput e mog 


*s}—npoid quos os {nb sjueptover 

sap saoduenbasuod sap aTgiqUuod. eT suep soenbyuTYyo sjynpoad sep ataqsnpuyt,{ 

2P (dVaL NO fueTg voUReISTSsy ADUasiIDBUY uoTIeIAOdsurIA]L) sziodsuer} 

xne go0UIaZIN,p epte,p UeTd Np eToQa at anb Tsute sanaytpedxe se_T aed aenby ead 

ue sosTW SeT[eo ap snqtd ue sastad 33a Quo ~Tnb suoyynedead set jaaq us asodxa 

quUO STT SSaTaJsNpuT seaqne,p eaquou ap |ntTeo eB Anetaedns 4sa sanbtwryo 

Ssj}npoad sep etazsnput,[ suep 93fAnoves ap Aatssop eT anb azenbaewsr yytex 

quo ‘senbyTuTyo szynpoad op sjuedTAqejy sap auueTpeuRed uot IeToossy,{[ enb oweu 
ep perITUT] epeueg JO [eoTWeYD Mog euMOoD ‘sjuUepuedepuUT sqUPoTAgey say 


, NeeSeI1 eT 4N0} 
ap giTANoes op NesATU aT AeAOT [ewe F JUeSTA Saiansow sap Jutfod ne jow uo,T 
enbsioT ayNpoad 4s9,s [} seTTanbseT suep saouejsuodiz~o sap oenb ajdmod atue2 
au op Je AaezT[NoOTIzed JuSspToOUT un Ans uot Uae UOS JsAqUaD ap Juspnadut 
ase [TF °°*qUapptooe un aasned Juateaanod ‘aqutfofuod no asagaedes uosey ap itos 
ao onb ‘tnb sanazoRPjJ SoT snoq suTos deae AeskTeue,p Je AsuTWwexe,p Jue .sodut 
3se [} ‘nesseail un,p ajtanogs op nesatu eT querzoy—Teme uy °°°310dsuriz, Anayt Fe 
seidoad senbsti op asop suteji9d sun Azaeqdao0e JTop sasnerissuep sesTpueyoiew 
ep Juspuedap uot ,eAsead eT Je uot Aonporad eT YUOp sedTAAIes sap jo sjtTNpoad 
sap o8fxo rnb gqJatToos sug, :enb anbtpur e& (OWY) SUeTpeurD SiaTinjoejnuew 
sep uot epoossy,] ,,°xnerzssuep sonbywTyD siy~npoad ep ja saestTpueyoiew 
ap ataed uo,nbsio{T azetT[notqaed ue ‘nef us 4sa sATeTAOAIeZ g93FANvdeS 
BT enbsio,T apnjyj3j3e sugm eT sed saresqo,u ajatToos augm eqqeo faizquoOD 
ie@qg ‘*ssuuetTptTjionb saTTaanou sat .ejzg UOJ QUOp XNeAaZuep SJUEepToOUT seirjNne 
19 [9304,P SeTpueoUT saeT ‘aqnor eT op sjuappTooe set aed sgsned sgvap sep 
sodoid eB aouRei9gToO} oun stnboe atoAe atques [nb 939790S oun SUBpP SUOATA SNON,, 
:enb azenbaeweri 3yrey e Satdwexe ied ‘*duy J-[I-) ‘suoTIepuRPMMOD.eZ sat adnoiZ 
anb jue Ua UOTIeAEspTsuOD us sastad Yuetos onb anod saTeigugs suot eAresqo 
sop 3IeyJ Tssne UO suoTReToIOSSe,p Ao SAanejtTpedxse,p eaqmou up 


|, S9quewe T3994 

JUeTIaIOTAAWS SufTowW yiodsuelj ep sopow ap ATyoad ne dTFeAR Np vot InutTuTp 

dun JUsTeAeUTeAjUe Je OTAISNpuT eAjou suep JuPTeAgId Tenqoe gz TANdgsS 

op NeBsATU eT AaequeMZne e,nb Agqn{d aenuTUTp eB soUepUe JuUeTeane ‘senbTwoUu0de 

SuOfIeOT [dw sesnetiess op queteine sgsodoid sjuemaTZer Jo STOT sey, 

:3Testp tnb *ouy unwwod us sieyd op sanejeigdo sap suUeTpeuPD UOT IeTOOSSY,T 
ap gouous,[ ans senbieweai sap jrej e uo ‘suoT zrTsodaep sasneiquou ap surg 


*sasnoiasuep SesTpueyoieu sep esned ue JUuejjJew epeuRD ne 
SATETAOIAay YUapToOoe uN NO quUeMeTTTe1gp un ied gsned 939 WPeAB,U *xnNe UOTIS 


ane. 


‘sgoep unone,nb Jo suosem sop jJuomasgieyoep ne no Juewegieyo ne vsgnqTtijzje 
932 27eAB,U ZION NO ainsseTq ounone,nb gnbfTpuy Fssne quo (QON) oOFaeIUOC 
JO saatqeaiedo-opj pejyfug sey °*sue ozuynb e A [T}T anbympyo Afnpoad aod ap 
uofTjonpoad e[ gouemmod e aT{Te,nb stndep [year aed oerapAyue oseyuomme,p Jaodsurlz 
eT zed asned sgoep unone,p 4UueA ne }TeAe,U aTTe,nb nusqnos e *duUy satAysnpuy 
a9 °epeuej ne vsaizey efToa zed sgzaodsue1q sonbywTyo sjzynpoad sp JuewesiasAgp 
aT aed asneo 332 2,U sgdep uNoNe Ya egII9zZ atoA ied soenbymTYyo szynpoad sap 
sue og stndep yyeTpedxe eTtTe,nb gnbypuy e *ouy T-I-D ‘*ses;pueyoIeW sod ap 
asneod B AFynpoad 4sa,S eu JUdapyTooe uNoNe Jo ‘sasneissuep sesTpueyoieM owMOD 
sagiepTsuod queteze OOT °-d 6 & » JUOp ‘sesTpueYyoIew sp sauUO0 J op sUOTT[TwW 
bu} uozzAue atTpedxe Juo saeiquom ses ‘Qg6] 329 9/61 PaAque,nb rzenbiewsrz 
{Tey eB OUT uUNMWOD Ua SieYyD op Ssinajeigdo sap suUaTpeuRd. UOT IeTOOSSY, 7 
"000 OO€ ZZ AMS [ 3FOS ‘SSsfug-—-szeqIy xne [Ter aed eroTYO ap suoftatpegdxea 
Sat aed sasned sTenuue sgvap ep senbsTi sap uoy eUy Ase euUN guUUOP Be aTTY 
‘OAFeTAOIAay JUapyTooe un,p SAOT sasneresuep sastpueyoiem ap JuemasisAap 
aT aed sagsned epeueg ne sjZioW ap juUsA na stewef AfFeae,u aTTe ‘7/61 
stndep ‘enb anbtpuy e stew ‘eafeaquood np sanead g,nbsnf xnearze8uep amuoo 
Qlgpfsuod 212g JFeAAep anbywTyo 3ynpoad ynoj enb nusaznos e pajTUTT epeurD 
JO [eoOTWeYD Mog -°TFer aed onb sanbrwuyyo sjzynpoad sep uot juejnuew ap eins 
sn{d aepoyqem aaqne,p sed jtTessfeuuod ou atte,nb gnbytput e senbyufyo sqtnpoad 
op sue oTAGey Sep suUSTpeURD UOTIeTOOSSY,7 *gZAeTA JUeMaTTEN}0e ATeI~2 
Sesneiesuep sasTpueyoieu ap jJaodsueij op stat.eW usa V<AITeTAOIASJ |aTanoseas 

ep neesatu aT anb saifzequewmod sine, suep anbtpuy quo satjzaed sanetsntg 


*sizessadequ 4so PT[99 

enbsio[T AnaTeA ua sTW suUTeIIZD Ja QUNSEI 9D suep sednorzs juOs saseustowaq 

sat ‘quenbasuod zaeg cadueay yaoddei np suotjepuewmMod.e1 sap aians0 

ud est BT op sqoedse sanotsntd ans saquesead 9ja JUO sSaeTqeTques sjueun3ie 
Sep Je seeutadxs 99 UO seunmMOD suOoTAedndZ.0eI1d ap aaquou ‘sutTomuPEN 


*gyozeu Ue eSTW ap SAindsAoey no sjnod saiqne,p eB yrodde1 

aed sjueqiodmy sutow no snqtd juos jaiodsue1q ap sadztAras sat ye s3zNOd seat 

JuOp seSfTpueyoiem sep juestnpoad no suosem sanbtenb no sanatsntd juepassod 

sineitpedxe sat enb 3yned os []}T ‘atdmexe aed {sjzajsjea,p gJgTAeA ouN fssne 

ayeaedde ednoiz anbeyd ap anatiagqut,t Y °sadnois stoi] seo anod sanseu 

euTeIIe. sun suUep sougM set sed Quos ou o8ueiIg Jaioddei np suoftj.epuewMMO0Da1 
Seigfueid STO1}] sep e1ANe0 Ue est eT ap sajzetpawmtT saouenbgsuos say 


*sosnoissuep sostpueyoieu 
ep jJiodsueiz, eT suep sa8eZue Juewejo.e1;~p sed Quos eu ;nb xneo (¢ 


qa Ssuosem ap sed Juenot su no juspassod ou 
STEW Sasneiesuep sesTpueyoieu sap jJueatodseir no quatpadxe fnb xneo (7 


‘xno aed sano, no queuejaedde anat 
SouIeITO-SuoseM ied sasnaiesuep saestpueyoieu sap juetpadxe xnaod (I 


:saoueTpne xne saseusjouez 
Sep no sdnoiz ne suofyTsodap sap aquesgad quo [fer aed suosfes1ed 
ep Jiodsuei} ep sedzAies sap sanajest{}an,p seddkj xnedyoutad sjtoaq seq 


S9zFTezgueay = 1-/ 


SUNaLIGadXa,d SNOILVIOOSSVY LAO SYNALIGYdXa O0-Z 


CPL 


aeprac rox 
MEAS Sore pues 


a 
: 


a 


‘oe 7 1s 7e seer tote 
Se) yicase so7e 


Ge Qgseetoe 
at es 
off I BPNTORDS ihe 


9) © CanEtcagcca: 
sopwty 7 

| Swivreg be yen uc 
rr "STAs 

» 96.7. eer 


ale tage airs’ 4. 


i! 7 


¢ 


\ 


ae 


SeTAt (os 3./ oe 
nee fagcsa’ Tre emprese At 
‘Cape Ei6@ Ogee 
zat gee (?fPeu- 


OVA Girxdissrsce F ace econ: 
pm POWLSUr Gere yet « ; 

ibis i ad chen ae "Sn DCA 
pe a ma aan 


COUARL Pe mee 


~ 3) 1 epseraesy i 


eles dares ak 
eS pe 


*2aqyne oun eB jizoddei ied uofjenz]{s aun,p sAFIeTeA DoUENba|ay eT 
op sTqeuuosyTert UOTIeOTpuyT sinseT[fow eT 212g JUeTQUaS ST} ‘sSaingjnjy sjUeptTooe,p 
nTosqe siquou Np eTqeTea uoTsTAgid sun suMOD saiapfsuod sed juatos 
3U SaMgU-xne Use Sze T[Nsei1 set enb uetq ‘amgu eq -*Ssi}Tey Sap uoTIeNTeAY,p 
enbtzZFIUeTos Je enbyZ8oT eyooidde,p epoyjzew aun ans saseq juUOsS sje }[nse1 
seT enb eTques [} ‘juepuedag -eTepom at symnos ajz9 e SeT[enbxne suoft j{puos 
sep ‘sed sutejie. suep ‘sajuerasITp suo; ITpuod sep suep quetenbttTdde,s 
39 Se ]UeAVFFJTpP Seoinos ep JuetTeuaaoid suo[[}TIueYyde saguUOp saT 

7@ sasegyioddky,p eiqmou pueas un g3;sseaogu quo eshTeue,p sanbtuysey Soy 


‘oseq ep Juemesueyo ne qioddez aed aiteyAoirez |gtTanogs eT ap 
eTqefogiadde Juswesstoiz0e un |ijUOwW 9U a8URYDeA ep UOTINTOS auNony (¥ 


(*SGN ep SqUueMesAsAap ap 

eiquou eT suep aeTqeTogidde souei19zJJTp eunony :e30N) *aaztanoas 

BT ep eTqeyogadde qJuowassytoiooe aun aed sed q{npeaq as ou xneatnoi 
@ sjyUeMeTNOI us sessT—[ siet{Ted eB SqW ep suOoseM sap uoTsireAuUOD 


= 


BT ‘segsodoid Juemesse[o ap suozi{Tsodsftp xnep xne quemgmicojuoy (¢ 


(*SGN ep SsjusmesieAap op sntd ap got -d gy 

uoizAus 4yTeaine A [}T ‘sue gy] ep apotiad aun ans ‘aouarzassIp 

PT op UoTIeUTISS,T UOTSGS :b30N) *UteA Np suOoseM sieturap 

buy sel Ja Jatwaid a{T a1jqua paesey ne JueMesSseToO e—T enb ans sufow 
459 UTeIy Np juPAR,T & SGN ep suosem sap [eyoads juewasseto ey (7 


(* San 
oP SjUeMesIeAgp ep snqtd ep OCT °d OF uoATAUS QTeAne K TT] ‘sue ST 
ep epofied sun ans ‘aoueiasjTp eT ap uot jewTyAsse oun uoTesS :b20N) 


vai 


“uFeI, Np 4WueAR,T B SESseToO qUeTeIeS Jo xnNes[NoI eB SJUsWNTNOI 


> 


ep sgdtnbg sed jueteja,u squ ep suoS8em sat Fs enb eins sutouw 
389 xnveTNOT B SjUsMeTNOIT eg suodme} suo8em buts ap aapagoaad juestez 


= 


S9—T Us xnes[TNoI eB sqUuoWeTno1r e SCW 2p suosemMn sop JUBAR | T Be 39StTu eT (T 
:enb eshTeue 33309 ap ayzqaed e nTouod e soTIATeIueNhH 
*9I;FOF[TdWIS ep suty xne stpuorzre SeIFJFTYD STE a8ed *g-n] odeaTg :90InN0S 
LOsist MO SPE Cy Te Tye oy 1 ZO"1 Seg] Tqey seuoz sap suep eiqmoN 
S7‘y 67°7 O”°9 €4°9 6€'9 os ‘4 T#302 eiquwoy 


SESS 
Sesned sat seaqnoj 
pit SEERA MEN Si eae cate 
‘SGN 2P Sjuemesi9Aagq 


s99iTqey sauoz 
S6,055S56°0 “221 1h’ 1 «1H oT S6°0 Sep suep SQW ap JUeMesSiaA_g 


1S 7 MOI Wem UzEOM  TeAOIe uzz9 91° SGN ep S}USMeSIsAgp ep siqmoN 
SJUSUSTTFe1gp ep sedAQ saaqny 


seaitqey sauoz 


BOUOE FOFO. = 80 0600) 470°0 L0°0 Sep suep SQW ep JUSMesIrsAag 
6C10, MCE O02 f61S0) “1720. << 7150 76 °O SGN ep SjueMesieAgp sp siqmoN 
Juowezsneyoans 


un,Pp 931NS BT eB xnetssa,p 
22J0q oun, p soUPTTTeJap eT 


ic 7 ie Z T eseq ap ied sgnboaoid sjuaemeT{ feiag 
qUueme suey) 
suOTANTOS 


(0002 8 72861) 


SNAYad SQW Ad LNANASYHAGT Ad AYAWON 


:Snossop-To 
sguNsgi WUOS SoOFIATeQUENY ep ssATeUR,T op sanbT AsTAeqs sjzeI[Nser say 


‘gitsap 3eartNsea ap vdAQ eT ATua}qGO,p use 

Ssuof}oUuOoFy SeS AeAq;[eo Ja enbrTZoT eTepow un jutod ne 313Q0m anod saitesssaoeau 

SojUueIIyUT sassy OodAy sap Joe Arey 9d ap o3dwod Jueus} Us VvEeNTeAI 91}3g DJUOPp 

3FOp sshTeue,[ ep sjeq[Nnseir sap soueIAOdWT,[ NO |VIFPTTeA eT ,,*suoTIIeIeQUT 

S32 ep aydmod aftuaq queanod osATeue sun suep onb svatytquenb 31392 

queAned au opnja,— & SUOTINTOS Sep suNoSeYS ap eAANseO Ua ast eT P Saatoosse 

Q3Tanoas ep erAgt jew us suOoT ZeoT{duyT set ‘quenbgsuod aed °**satTqeytiea 

ep efags sun 933n0} op pusdap JusWeT[Terlep un suyeajusa qo ‘S‘atdwexe ied 

‘aoueT[TFejyap eT e,nbsnf{ oygneyoans xnotsse,p e3gfoq aun,nb a3tTTQeqoad eT 

:SexeTduod zasse so—aigAe 4UOS aS S|aUTWeXe VITeTAOIIay |ajtAnoas ap sinajoe; 
S@T v1jqUe suOTIOeAaIUT Sep seutTeji90,, anb nuuodvei eB sopQAATeQueNdy 


OT 


*sonbsTa sop 
SOATIeTSI SUOTJENTeAY Sep NeeATU Ne ANsiia aun ied sed Juestnpeszz 
es OU SagUT}Se sgjftquenb set suep senby AstTIe Is suoyfzeyAea say (g 


*oanonb 
ep uoZeM eT JUeAepP suWeTNbuTO eT 3a SaeATJOWODOT SaT AUeATNS UuoseEM 


eUgTXTS eT sique paesey ne sgoeTd jJueUsUTeMW JUOS SqW ep sUOZ’eEM se J (¢ 


*iyueAe,T SUBpP SQW Sep JQuejiodsuezQ go Np ja 
NO np suo3em sat anod seTqeqoid sjuswasisAap op xneq xne onbt{dde,s 
STUQ-SIBIQ XNE OSGI 39 COSI PAQUS ASAOTYO np juejaodsuejq 

SOT SaurdqyToO-suo8em sap queuaaocad sjuewasiaAap sap souenbelsy eT (4 


*d) eT anod omgm eT 48a ND Np Ssepneyod sa qjoq ap sinejoeqjap 
Sop 2A1fO}FAAS VT JueAnooied SQN ep suOoseM-seTT}u sap uofjaodoad ey (¢ 


*(SeT[}W-souuo} set ans gseq) got °-d /9‘Zz 
op uefow Tenuue owyzAI un e& eBieqjuowsne SqN sep 2TJeAqI oY (7 
*iyusAe,[ suep azenby{dde,s op juenutjuoo 
xneTsse,p 23JOq BT ep azyneyoains eT eB SeNp saouPT[}Tejep seT onb 
seiqjne sesned sap aed senboaoad sjusweT[Teiap ep stenjoe xneq sey (qT 


:SaqUPATNS set quop ‘seseayjodky seajne,p stwg e sofqyATequenh -*(¢oQ] seurzazTo 

-SUOSEM Sap JueyejJg suosem xnep seo enb nuaauod 3}FeIa TT) eTefoeds asneizasZuep 

esTpueyoieu oun juezAodsue1zq Z JuOop ‘suosem // Jueuesidmood ,anbydAq uTeaz,, un 
suep segziodsuri} Juos Sqw set onb 4sa eTgpow np Tedyoutad ydaouos aq 


*sagitsep saat zeqTjuenb 

Seinsel seat Aizue}qo anod saaztessa.aqu sasayjoddy,p etias oun ins 

sgseq Joa snouod 9379 UO UOCTT]TIUeYVE UOS Yo eTepow ay -sa_guUOpP ap sadanos 

Op g3gTAPA 9uN,p ATIIed eB sguTWIeIEep 932g JUO STapow np serjgueied sat 

32 UFZ 073290 B NSUOD 939 eB eNbTJeMIOJUT aTepow ug -*saguUOTIUeMSNS sUOTINTOS 
Sep sunoeys & sgtoosse senbs}fi set AenyTeag,p fee epnija,T ep yefqo,7 


*(sue buys 
ep epotigd sun ans) xneeTNol eB sjUeMeTNOI xne stjZaAaAUOD QUOS suUOSeM 
SeT sno} onb gnes ‘aseq ep juswesueyd at anod awmod :¢ uoz4NTOS (9 


‘(sue but ap apotaed oun 
ins) xneeTNol eB SjusWeTNoI xne sTjAeAUOD jUOS SqK Sep JueZAOdsUPI] 


~~ 


suogem sat onb jnes ‘aseq ap juemeSueyd at anod auwwod sf UOFINTOS (¢ 


*SGW Sep 
quejiodsuei] suosem sat ins xneeTNoI e squewetNo1 sap JeTTeIsUT,p 


eifessecgu sed 4sa,u [TT stem ‘{ uoT3nTos eT anod saummos 2€ UOTINTOS (¥ 


*xneoTno2 

@ SjuomeTnNoI ep sgdtnbg Juetos sqn sep quej,zodsuejzq suo8em SoT onb 

39 xnveTNOI B SjUeWaTNOI ep stTunw Quatos suodmeq suosem buto set 
enb aitessaoeu sed ysa,u [TT stew ‘[ wofINTos eT amM0D :7 UOoFINTOS (¢ 


*SAFIOWOIOT SAsTUuiep eT Yea suOseM sod aiqus suodmeq 


op AJUBAASS XNBSTNOI B sjJUueMeTNoA e sajenbT3a uoU suOSeM buto eae 
‘u;elz Np WueAe,T B& SQW Sep juejazodsuesz3 suOo3emM Sep quemsoe{Td aT ja 


6e. 


SGW Sep Juejiodsuei, sesst[ saetted e suo’em sap uoytsazeauod eT snqtd 


aseq ep quaMasuUPYD aT znod ewmos 2(T UOTINTOS) | SaW sep 


quejiodsuei} SuOSeM Sep UOT eOT JT pou ep Je woFJeMIOZ Aap uoTANTos, (z 


-suogem set iedznbeg yo anbywiey. uoyz Ie Q0AId ap joa 937U913x9, p 
Slat [ToOnog ep ‘neeajetd eTqnop e saseteqIe,p HIT 39 ZI] seuaeqqTo 
-suosem SeT iafunu ‘ogq sei1qne,p JeT[TeIsUy :,aseq ep jUeme uey), (1 


*neozeTd eTqnop e sase[eq{e sap deAe COT SauaeRTO 


:suotqdo sanetsntd ans 4fTejiod apnqe, 7 


*,°**xnedzpouyad aay ap suztueyo 
xnep set red soqyez **+suofziysodoid saqT ims uoyjueIIe,[ Aezquad’*: |. 


qe *  -aatanses op sewis3 usa ‘uoy qe qyfotdxa, p 

Sapoyujyew set Je eATeTAOAAey TeTigIeW oT suep SAeT[NoTIIAed squamMesueyo 

SUTeII990 ep sucTIeOT[dWT Sap SeATzeI}TIUeNbD soinsew sep ATUANOZ:=> | 

:squeatns 

S9T queTeqg epnjza,[ ep sjtqoelqo say +, epeueg ne [year aed sasneirssuep 

Sestpueyoiew ep jiodsueij ep suoftyn{os xne seToosse sanbsti sap ask Teue 

eug,, eTNAPAWUT,s Fnb Yo Joeuew JTezF queteae s{tT,nb apnja,[ ans sjuaweustTesue1 
Sop guuOop & pueTeAoms *W ‘Seutez~oO-suosem ap sastidsijua sep wou ny 


‘SGN ep Sanejtpedxe se{T anod uofTjesoT ap sqnod 
Sop uot ejueusne sun ‘ajtns eT aed ‘jyeAeUTeAQUSe Joa ‘*sqUeISsTxXe squaMeTZaI 
Sap JueTNO.Eap xnad e Sinaetiedns s[euuot yTppe synod sap sastadaaque set 
anod juetereuyeijue asueydei1 ap uoTINToOs a3}3e9 suep sanuaquOd uot eoTJT pou 
ep seoveastTxe set ‘JusWeWeaTxneg ‘aouUeTpne 23300 eB pieq sntd ned un 
aeustowes2 anod naedwoo e tnb pueTaaoms -W aed sanqosjja sanbst1 sap oskTeue 
aun yiNpoid quo s{TT ‘juaewNsie anatT aaAhndde anog *aATeTAOAAey 97 }ANdgS 
ep seuze} ua [TeUuUOTITppe asequeAe unone ATeqiodde,u foe. ‘juseMarstTMeIg 
*uotTatTsoddo anayT quetetzytasn£€ suostea xneq *Ssqw seo Juejazodsueliq sauteqyTo 
-SUOZEM Sop xItessad9U UOTIeOTJTpow e{[ ans Tssne Quetejaod go np 3a NO np 
SUOTIN[TOS seyT *suTeA Sop UPAR, T & SasSNneissuep sgij saes~pueyoieW soaUTeqIaD 
qaoetTd e@ aystsuod tnb asueyved ep uoT ANn{os eT eB JustTesoddo,s st{Tt,nb 

gnbt put wo soureqzyTo-suosem ap seitejzetadoad seT ‘aseusfows. aAnetT sueg 


dD) Np 32 NO Np soesodoad asueyde1 ap suotTyn{tos /-9 


 *€UVV,T 8p Tenzoe uotjeoTFZTpow op eumerasoid ne JuseugUAOZUOD 
asuedap 3122 eB gut sep efap 3Teqe JuejUOW ad ep eZequedinod [enb seitp 
2p VITITTQFTssodwt,[ suep aja QUO seUJaqToO-suosem ep sestidaijue sep sufomaz 
sey, ‘°uou no sasneresuep sesTpueyorew sep quejiodsueiq s{Ty,nb ‘aTTT}Tes ue 
SjUusMaTea DeAe sUOseM SaT sno} JusUUeAdMOD SaAFFTYD S9D *SIPTIOP 000 609 IZ 
ap 37e22 PTTTTes ue squawatTe oeAe suoZem op died aT 4NO} ep UoTIeOT FT pow eT 
inod guy3se ynoD eT ‘suUefOW Us SIPTIOP OOO € B BUASZFO-UOZeEM ed AQOD eT 
QUTISe JUO seUtezToO-suOsem ap saatejgtadoid sey ‘aST{TTIN seq aT zed a8uepta 
ap Jtarsodstp ep edAj aT Je asned us uoseM op odhQ aT UoTesS eTieA seq JT 

aed a8uepta ap sjtaizsodsytp sep uot oej0Id eT ep uoFIeTTe SUT ,p AOD J] 


*seq eT aed a8ueptaA op sjTaysods{tp sap uotqoejo0I1d 


e[ anod yyV,1 ap suotzeoTsTpow ep ueTtd ne quem10JUOD as ja sUTeMOp 29 suepP 
UVV,1 ep suofzsnpouos seT JusauueTznos saurzsqzo-suosem ep seirtejyetadoad saz 


isi) dag b 


*uOFSTAGI ap aTOA Usa JUsMaTTeNIoe Juos ‘6g6GT Ua,nbsnf Queusjufeu Juasuotoad 

as tnb ‘yyy, ep STEenzoe uoTIeoTJT pow ap seumerZoid say *qJusemazeTIeE 

un itToAe 3Ferzinod onb sjeq[Nsega sap asyfogad apnja,T 3e g3aodsuelz3 

q}npoad ap ssuuoz ep aaquou a{t ‘senbT3o0ToOo.e suoTAerAaptsuod ssuTej139. 

‘3rnpoad af aquesaid anb aaszuep ap g18ep eT :sanajoey eaqenb ans satjJTpow 
qJueteies suosem sao [enbeT suep eipi0,[ ep xyoyd uos aseq eB YVV,71 


* uaz a0odsuelz} 
ST},nb ostpueyorew ap adAj aT ans gseq ‘suosem sad anod axetdmos 934nTd 
uOTIeOTJTpow op uetd un T[qeqe e& YVV,1 ‘}UepusedsDg -eT[[}Tes ua sjueUETEs 
Sep uozjoej0AId ep sjT3zysodstp ep sajop 213g JUSATOP OT[T}Tes ua sjuaueTa,p 
stunw suo3em sot onb que[ndTjs jJusweTsgegi unone JuseweT[enjoe a3sTxe,uU [T 
‘go0ue3tTxe 33999 a13nQ °seq o—[ aed asueptTA ap sjtjtTsodstp sanaT azsgajoid eB 
uoSey op satfsTpow Juetos oenbyanyd{[ns oeptoe,[ ep Juejizodsuejijz suosem sutejis99 
enb a3stxe eB 190 BT SOs SeQquUe sep jngap ne neT{T no e {nb JuoweTTTeIrep 
un sgidy ‘*soeuztez~ToO-suo3em sad op AyNpoad eT et[novg,s au onb Aeyodegdus,p 
‘Tsute ‘ja sjUSMe[[}ferlep ep SAOT ST[[Tes use squsWeTe SeT Saydeiie Juatos aenb 
jayogdma,p 4se 3nq uoS ‘aT[[}Tes Ua JueMaTg,p edd} un 4so seq at aed a8uepta 
ep JtatTsodsTp ey ‘*oeTt{[[}es ue squsweTs sap uofzqoeqoad ap sJyTjTsodstp un 
Joantd 3se,9 ‘eansam sutTejAa. oun SuUep WOU UOoS UaTq sed 9qaod su uot de Q0Id 
ep no seq a{T aed a3guepta ep jJyazsodstp of onb anby{dxe e sdtI{ {tug -wW 


seq aT Jed asuepytA ap sjtTazsodstq 9-9 


°COT SuOosemM saajne sat enb squaepyooe sat Jueinp jfnpoad 

ep JUeMesSAeAVp op sgaAeTEg sntd dnoonesq xneq sop JQuayoTJsye aTAUTA op aeanazoTyo 

2T 22 sugTAyIg,p epAxoO,[ ewWOdD. sztTnpoiad suteqisd JueqQaodsueij COT suOosemM sot 

enb gijuow e SsaguuOp sep eifteutTut{Tgad eskTeue, J °sed ane{T suep satytjasnfl 

aso onbyw1zey uoTJoe}0Id eT FS AJeuTWIeJEp ap uTjye Co] SauazaqTo-suosem 

Sep eskTeue,—[ ans esyoued as sauieqyo-suosem sap gjtinogs ep sjtaysodstp 

Se—T ans swweisoiad sft ‘3093 sn{d gQuUOT Ue 339 & [TF OMMI0D -oTpUuadUT,P 

seo ua suosem sad ap uot}o.ej0AId eT dnooneeq op sed JTers10;Teue,U 

esTaodea Jusewez_gAeI 9d ‘SdT[[TUd °“W UOTeS ‘aANatiazxXe V<oeJANS ANET 

INS jJUSMEI_QAeAT UN Jasf~iodea ep Jyeies suosem sad op UOTIeTOS]T,[ Ae10TTeue,p 

enbtjead uodsez atnes ey] ‘anessteda,p seonod 7/1 Z no Z ap sueyjeain,p 

essnow e[ ep no ianesstedg,p seonod 4» ap assnow ua do1A19A ap aaqTy eT[ ep aed 

S9TOST suosem sat UOS 8D “ZI SUOSeM sep uoTIeTOSF,T anod sastwa saouastxa 
xne sed Juopuodgi eu co, sauzezyTO-suosemM sufejiIe9 ‘jUawaTTenqoy 


*astiodea 

JUuoMegAe1 oT onb JUuoMeT[}Teazap un,p saouenbgsuod xne snqtd jusmetqeqoad 

JFeABISTSQA VOFAIeJOAId asTMeYyd eT ‘In~T uoTeg -anessteda,p aonod ap g/]{ ap 

eTTeuuotizpppe eddojeausa sun ‘auisq{To eT ap sddoTeausa,{ ep sntd us ‘ uapessod 

9dF120e}30Id aesTWaYyd eT op sfTunW sUOoseM Say *aureqTO-UOseM Np soRzaNs 

eT & JUeMeATeTNOTpusdied satnpoad os eB soUepUs JUeTeAne [nb suoT Aeszosi¢od 

ep seo sT—T suep FeIA JUSMeAeT[NoOTIIAed Ysa JIeD casTAaodea JuemseI_AeI 

2T enb uotz0e30I1d spuei3 snqtd aun ATeagzyo adTAQIe30AId asTWaYyd eT ‘ {nT uoTes 

‘enb a8eustoug  uos suep gnbtput e sdt{[tTtug ‘NH °*aastaodea Be uotz0e 20A1d 

ep adh} e—T Je esTMaYyO eB UOTIIeI0Id op edhQ eT HTT 38 ZIT Suo’em sat anod 
SgsTtiojne enbymizey, uot zIeQo0Iad ap sedkq xnaep aysftxe [TT ‘juamom ao uy 


-uogem aed sie[T [Op 00d SI 


g no “sie[[Op ep suot{{tm /‘zZ Be gUTISe 3229 & HII 29 ZII suOoseM sap ajqgai NP 
UOTIBOTIFpOW eT B gFooSse 4NOD ST “LOD SL eP 1-6/61 PTeAguas aoueuuOopld,T 


ae ae 


ded 98}xe JUeWeTTeEn}Joe Ysa Fnb vo. ap eTap—-ne enbyurey. uotzIe30AId ap 
sigyIeW ue saouesTxe set sipueja e |g3ITANDES ap sam1eq us a8eIUeAe UN 3Te1ine 
A {},nb Jueajuow aAneiad eunone yfeae A,u T},nb Juetenbtpuy fnb saursayyzo 
-suoseM op sestideique sat aed 9ajuesaad JF19g9 sseUusTOMa eT d.2<Ae |2QSPIQUOD 
3}FesTey FIeD *suosem sao ans enbym1sy uot oe qo0ad aun,p uoFIeTTeIsSUT,T 
Jes}txe eB 9i};INDEs ep sew1a} ua seBequeAe suTe Aad ATeane A TF ‘}sute 
S9USTOFA save Juedmo1 as sjy_npoid sad JuBUaqUOD sauUrazTO-suUOseM sat anb 
eTqFssod 3}Fe39 [},nb e8eust~omaq uos suep anbtTpurT e sdy{[[tud *W ‘.uepueday 
*sjynpoid sad asneo ue jue}aW SjUapTI0e,p sao, sawetqoad ap na stTeuel 
e 4,u [},nb queqea oTedyouzad uostzer eT ‘anbzwzay, uopt.oeW.0Ad eun,p sadtnba 
JusTOS SseinqiPooIONTZ sep je sapkyue oeTuomMe,T[ ep suMIOd sjtnpoad sap 
quejiodsuei} »[[ 38 ZIT sufTeaji sat anb aatoqesttqo sed 389,U [I ‘onbtTuzey3 
uof}9e30Id |UN,p STuNW 913g JUaATOP SeTqewuMeTjJUT ze3 sap juejiodsuerq} 

7IT 38 ZIT suog’em sat s—nes enb juatndy4s sjTenqoe squemeT3e1 seq 


*JuapTIoeR | T 
qUBINp 930ejUF sgineuwep yse enbywmzsey uoT}OeROId eT NO sed Sat suep ajUaTOTA 
einjdni sunone ne e 4,U TI] ‘“Uepfooe,[ suep a{najep JuemeregT que aj—a 
qyPeae onbtw1zey. uotzoaej0Id eT JUOp seurszToO-suosemM sep ans 93g UO saztnpoad 
quos os fnb seanqjdni sat saqynoL “HTT 328 ZI] SeurazFoO-suosem sat ans 
enbywWrA94 uoFVeI0OId eT ap uOoTIeTTeISUT,[ Juepave9ad apotaad eT e jaaoddea aed 
Si9F} UN uoAfAUe,p gnUTUTp e seinjdni op saqwou at enb arquom uot jeoTITpow 
op sumeigoid np uotjonporjquyT,{[ stndap safunaza ajg Quo fTnb squappooe seat 

ans saguuop sop esATeue,[ oenb oseusftoma} uos suep aenbtpuyt e sdf tttug °W 


*anbtydoiajseqeo 
suytow JueweTqeqoid e1zes ‘e A [tT uotsotdxa fs ‘Suotsotdxe,{,T ‘3rnpoad ap 
SUTOM JUSTIUOD sUAeITO eT swmMOD ‘Jo AfSeega anod sdwa} ep sntd juo aduasan,p 
SddfAIes sat Spaejea 30 eB 90RAH csuOoTSOTdxe sUN AapAejeA ap fssne Joa 33eINs 
op edednos eT aed zeddeyoa,s ep surzaqzto-uo8em np nuaquod ne Tsute uejieWIed 
‘TeigUgs s~pusoUT uN JUeSNed JUSMeT[Teiep un,p sanod ne safnpoad os yned tnb 
JUsMeJJNeYyoANS ne sUuIszRTO eT ap aenbod eT ap soueISTSaAI op x<aANp eT AasuoTolzd 
ep 3nq anod e 599 eT aed ostme [-6/61 eTezgUes DOUPUUOPIO,[T ep 33 }Ns 

eT & va8txe enbymz9sy} uotTIDeQ0Id |aUN,p UOTIeTTeISUT,p suMeAZ0Id aT 


enbyw1z9y. UOTIDeIOIg S-9 


*sTunoj 9229 JuUO enbTuUAeYyA UoTIDeR0Id Ap 
32 927W9I4Xe,P SABTTONOG ap uoTIeTTeISUT,[ Ans seIsJTYyD sep stew ‘aquesaad 
929 8,U 93TWaIqxe,p SAeT[ToONog ep uoTIeTTeIsuT,[T anod agaedas Anoo unony 


“pIIT 22 ZIT suo3em set anod 93fxe JueUejUTeW f~NTe. Be JueTeAtTNba 

suoTjeaojiod xne JueIsTsal 93 };Wa13xe,p JTapFsodstp un,p gdynbe 3139 

3TOp sueTh4yui9,P epAXO,T Op No aapAyue oeTUOwMR,[ ep ‘seTqewueTjJUT zes sap 

quejiodsueay ja J{NAASUOD YUSMSTTeANOU COT FPUAeTO-UOZeM 4nO0W ‘T[gGI 3nOF TE 
2T sgide,nb Que[ndy43s suTewWop 9d suep SUTeOTAQUE SjUeMeTZ—II SjJUs0_1 Sey] 


*gioszaed 93a sed qyeane,u [}T,nb 
@TqTssod 3se [Tt ‘aqTWeaIIxXe,[ JUSWeTaTJUSe JUPITANODeI ABdFTIONoG uNn,p Tunu 9932 
3yeAe UOZeEM 9d JTS SINT uoTeS °|a3F;WEIWXe,p Jef; [ONG Np sanpiog eT ap snssap 
-—ne ajtnpoad 4sa,s suofjeiojied seo ep oun,] ‘jqueae 2TeI2 T},Nb ed e J1sodder 
aed »[I 32 ZII SatjyTpow suosem set inod //{ ep gnuTwtTp e suo}t}er0jioed 
@p eaquou at anb aaquOW saiaTeTAOIAay sjUuepyooR set ins senbyystjeqs 

Saquacdai sep ashTeue,[ enb aeZeustowg} uos suep gnbypuy e sdT{Ttud °W 


OE iT 


*s9Ut13}TO-suosem 

Sop a3Tanoas ep sjT iTsodsTp seT ins swweis01g Np AnsAoeATp ‘sdtT [tug -W 

‘sufows2 saneT op un aed nuaqnos juewerstjue 939 Sed e,u ona ap jutod 

ao ‘quepuedsp *saT[e suy quOS neajeTd eTqnop ge saseteIje sap no szTorpua 

xne aoueqioduy,p dnoonesq juepied ai}~we13xe,p Siazt[oOnoq saT anb quasued 

saurzeqTo-suosem ep sostideajue sat *3y~10vg aseustome} ane, suep gutadxse quo 

S®TTe,nb sfTae,—T uoTeg *seaqyWezqxe sep uoTIeAOjAed eT 91QUOD oT [eUuUOTITppe 
uofq9e30Id sun ATAJJO,p 389 |g9IT~W|IQKe,p SAaT[ONoG sep eToa oy 


917WII}X9,Pp SAeT[TONog 4-9 


*saesnoiasuep 

SestTpueyoiew sop qyueqZzodsuelzj soutraqzyTO-suosem sat ans juemMeTnses neajetd 

eTqnop e saseteqje sep aasod jnej [fT,nb Juetndyys tnb suyeotigwue sjuemeT3e1 

sju9091 sop vaqziod eT queanoiadde s{T}yT ‘juanbgsuod azaeg *sasnarzazuep 

sesTpueyoiew ep sed juejaodsuelij au saurzaqto-suosem sep ans neaqetd 

aTqnop eB sasel[eq.e Sep AeT[eAIsuT eB |aITANoss op saewi9q Us a8eqUeAe uNoONe 

ayeae A,u [}7,nNb rzenbizeweir YTey yuo stew ‘neajetd eTqnop e sasepaqjqe sat 

queuzaou02D a3uezy jaodde1i np uot JepueMMOI.I BT ap NusqQUOdD aT JeAe TeI9Ua3 
Ue pi0d0e,p JUOS SaUAaqToO-suosemM op soatejatadoad sat ‘aunsea uy 


*sasnaiesuep sasTpueyoiew op qyiodsuelzq o{T anod juowom 
22 Ud SaST[}T IN uou suosem op QoT °d cI NO QT aT Fssne yTeuaidwood foaeg 
“SIPTIOP OOF ZIG LI & SeuUAaTO-SsuosemM sat ans nesjeTd eTqnop eB saseteqjie,p 


= 


UOTIETTSISUT,T B BFOIOSSe T[eIOJ 3NOD aT |gWTISa WUO saUAazTO-suUOsEM 


ep sestadeijue sey -uosem aed Sie[ [OP OO/ I B QWTIASe 93g B SaUIaITO-suOsemM 
Set ans neajzetd aeTqnop e saseteq3e,p uoT eT TeISUT,[ eB |aFoosse y4Nnod aq 


*szinoo sn{td stetap sep 

suep gn}oeFFe 913Q 3TeAnod [TeAeIq eT TS VUTWAaJeap sed juo,u s{T}T ‘juepuadag 

*sTelap seo op uoyjeiaytdxe,[ Jueae uetTpeued o1ed np sours To-suosem 

set ans neojetd e[qnop e sesetoejjze sap AsTTeIsUy,p aT}FoeJ Ayerzes [}T,nb 

enby~puy Juo seutejyo-suosem ap sastiadeajua sap sufoweaz sey *Cg6l FOT,P 

‘sasneiesuep sesTpueyoiew sep quejiodsueijz suo8em sat snoq 39 7g6l AeTAAagz 

ep stow e—T Fot,p JFaFsodstp ao op sadtnbe 217g JUeATOP COT SeUui9z}oO-SuOseM 

SeT sno} ‘juomWe det STWg SUTPOTIgMe SjJUeMeTZ3a1 sap Be JUeMeMAOJUOD -neaqetd 

eTqnop eB aesetTez3e,p sedtnbe JuowaT[enjzoe JuOS FTI Ie ZIT SeurazTo-suosem 

SeT sno} £190 eT zed estwa [-6/61 aTeAgugs soUeUUOpPIO,T FB WUeMEMAOJUOD 

*nesjzertd aTqnop e aseteqje,p sedtnbg Juos saguue serstTudep sjto1rq 

Sep Sanod ne sgnbyiqejy seurajy~o-suoZem xneeanou sat snoq onb a3eustoma 
inet suep gnbypuy yuo sauizajy~o-suo8em ap sastideizque sap sufoua seq 


*JusueTdnoooesap aT Jueyoedmse ua ‘saoueqZsuooato sep jaednqtd 
BT suep soz }WgIxe sop uot IeAOjJAed op sanbsta sat dnoonesq sp AtTnpea neazeqtd 
2TqnNop & a8eT233e,[ onb ‘xna uolTes ‘aqnop unone yfeyz au T} ‘ uanbagsuos 
1@q ‘“jUSWeTTTe1gp un,p sinod ne suisjtTo-uosem un,p nusejUuod np JusMasiraAEP 
Np sejueutwopgad sasned sap aun,{— 4se qynsue,s fnb Auaoefpe aurzsqqo 
—-U0SeM Np 93}UZIZX9,T ep uoTIeIOjJAed eT Ja oUAaTO-UOZeEM uN,p 38eT9I77e,T 

ep JueweTdnodoesep eT ‘sestidaajque sat aed saQgqto sepnja sap uotas 


nes e[d atqnop eB sesejtei3wy ¢-9 


SOL 


*xneasTnor & sjueWeTNor’ xne uoTSAsAU0D ep ewmeAZOAd 4N0}3 
e quesoddo,s s{Tft ‘juenbgsuod aeg *xneatTnoi e sjUueMeTNOA set oenb sins tssne 
quewenbyjeid quos ‘ajenbepe uosey ap snuejeaque qa saTyTaqn{t juos STT ,nbsi0T 
‘sessT[ saezled set ‘xno uoTeg *azsyod ATeAzaqNOD Yo V9zTANoO|S eT ep neaatu ne 
egequeae,p sed no ned onb yeiTazjo,U xneeTNo’ eg sqUSMeTNOI xne UOTSIsAUOD 


ap eumeriZ0id un,nb ‘xneeTnoi e squewetTnol sap uofysenb e[T eB ATeaq ve INb aod 
ue *uo;SNTOUOD eT B SenueA JUOS Use SeUrezTO-suOoseEM ap sasytadaajuse say 


*sgift}e1 suosem ap onb sajzoyoe suo8em ap sutom 
eine A [} ‘suefoue set enb spueas snj[d Quos suo8em xneaanou sat ammo) 


*(9eTTdwod) [-59] a.—aTg +:aoanos 


000 ctv 18 LE t 000 020 Sz 399. I TeIOL 
000 9L7 € 87 000 069 € 97¢ X40V 
000 089 TE Ov4 000 S9/ 9 TS¥ XOUd 
000 962 9% €79 000 S9S ¥I TL6 X90 
3009 SUOSEM 3009 ~ SaTtsJTpou 
xnesanou SuOseM ap 
op e4qN e4qNn 


SNOOSVM SHC LNAYNSOVIdNEY NV La 


XNVATNOM VY SLNAWAYTINON XNV NOISYAANOOD VWI VY SAIOOSSV SLNOOD SAd NOILVWILSA 


c-9 NAVATAVL 


*xneaTNod & sjUSsWeTNOI xne sftjaeauod sed Quseteiass ou tnb 

SUOZEM Sap JUsMV.eTdMaeA Ne Ja saqTejy JUeTeires Tnb suotszAseauod xne aToosse 
‘sautaqjTo-suosem ap sastideijue sat aed gut3se 9a & T}T,nb [eq *3NOD JT 
aijquow 7-9 NeeTqel ey ‘suosem nesAnou un aed sagoeTdmei Ja S|aATJeA JuaTteijss 
SsuosemM suTeqI290 SuOseM UN,pP 24URISeT VOTAAVS ap VaIANp eT ep sanood ne 
giednoeaa 312g sed qteazanod ou uot eOTJTpow eT eB _TIOSSB 4NOD eT NO Sed saT 


= ra 


sueqg ‘*SaeTtjJTpow snoqj sed juories ou saesstT{[ sazatted e suosem sot ‘AfeFy uy 
“SIPTIOP 000 OSS 9S aP JeTerAes xnesTNOI 
B sjUeMeTNOA sap aed suosem set snoq op sasst{T saetted sep JuswmedeTduei 
ne safToosse sjoeATp s3nod set enb Juaeuwyt Ise seuteqTO-suosem ap seitejazadoad 
setT *‘uosem ied Sie[[OP COO GI PP PAJJTYO Np JQueAASS eS UY *SaST[TIN 3139ag 
quaTeaep saz30q xneaAnou ep no sT}AaAUOD SaTs0q sep FS AfoOAeS Pe se UepUsdEpuUT 
uoTzenTeAg vuN asaTey YTey sed quo,uU seUtazToO-suosem ap sestiderzjue 
SOT °ND np indde,{ eB sevatd sep jfeueAodd sieTTOP OOO GT eP PAFFTYO PT anb 
enbtT put uO seureqyzoO-suosemM ep sestideijue sep sufowa set ‘eitojesorrsquy 
-231]U09 np sanod ny -‘uou no saesneiesuep sesfTpueyoiew sep quseqiodsuel} 
STT,nb ‘oaed aneT ep suo8em sat sno} snTOUT JUO 3a SABTTOP OOO GT uosem ied 
@aTejzzuN 4ynoo oumod stad quo saudaqToO-suosem ap seatejgtadoid set ‘xneaTno1r 
B sjUewWeTNOI xne suoseM SoeT sno} op UOTSABAUOD ap JYNOD aT JueTNoOTeD uy 


*sosnoresuep 
SasTpueyoieu op sed quateziodsuei] su suosem sop a3sei np Cot “d cq] 
& Ol UoATAUS Jo SesTpueyoieM eB SUOZEM 2197} ST SNOS SjzT1LOSUT suo3em sat anb 


anbtT put juo seuteqzyTo-suo3em ap sestadeajue set ‘eseustomg} ineT sueg 


pon 


TABLEAU 6-1 


PARC DE WAGONS DES PROPRIETAIRES DE WAGONS-CITERNES 


CLASSES PAR TYPE DE PALIERS 


Type de wagons CGTX PROX ACFX 

P/L) ~ R/R. “total! “p/k | eE/R | Motel | © P/L = © R/e ee mate 
Wagons-citernes 105 570 199 769 435 560 995 94 184 278 
Wagons-citernes 111 635 2 506 3: Le 540 4 230 4 770 L227 66 188 
Wagons-citernes 112 (+114) - 1 044 1 044 13 1 876 1 889 - 60 60 
Autres wagons-citernes 895 288 LESS 263 = 263 137 ~ 137 
Wagons a marchandises ie AO, LAGS. tela 80 7 693 TOY a eae: 344 __ 344 

Ze TOG 58505. 7-68) Le3l 6 £43597 15 3690 353 654 1 007 
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TABLEAU 2-5 


AGE* DES WAGONS DU CN PAR CATEGORIES 
Spe ge ee VALEGORLIES. 


(1980) 
Plus 
de 
Description 0-5 6-10 il=15 16-20 21-25 26-30 31-34 35-40 40 Total 
Wagons 
couverts 543 3 700 2 527 15259 6. 82). 9 846 6 076 6360 737193) 40 235 
Wagons 
frigorifiques = O32 1 336 810 293 29 BS 6 1 S022 
Wagons- 
trémies 6 454 4 894 pied da Yo 93/a 1°78) 2 031 775 961 ==. 20086 
Wagons 
découverts PAS 2 1 550 958 SM) 695 22916 548 289 673 9 000 
Wagons 
plats ZeLlo 5 477 om02) 872 920 869 = 650 118 15= 247 
Wagons a 
copeaux 498 262 350 1 244 157 898 676 3 086 
Wagons non 
payants | 1 682 508 176 She 1448 938 7 430%* S/0 S/O = 21122 213 
TOTAL E3125) 165923 2109225" 4 078811.959.. 16 9874 15 001 9 164 4 581 102 879 


* L'age des wagons est calculé d'aprés l'année de construction. 
** Ce chiffre comprend les wagons de plus de 30 ans. 


Source: Piéce CN-83 (4.2). 
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